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▼ » ANNUAL to you FREE, if you will simply take adv.mtage of RADIO-CRAFT magazine’s special 
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The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 68 pages, large size 8', X MV». with 
over 170 illustr.itlons. The contents of this book has never appeared before in handy book form. Its pages 
cover praeticaily every branch of radio sound, public address, servicing, television, construction articles 
for advanced radio men and technicians, lime and money-saving kinks, wrinkles, useful circuit informa¬ 
tion. “ham ' transmitters and receivers, ana a host of other data. 

The Annuals have always been regarded as a standard reference work for every 
operation and service. This 1940 edition ably sustains this reputation. Every radio 
of this valuable book. Just as this book will be of unquestionable value 
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in fhis FREE BOOK! 

TllK 1940 RADIO-TELEVISION REFERENCE 
ANNUAl. contains a collection of the best utuI 
moHt important articles. Covering as they do 
nearly every br.inch of radio, they form a handy 
reference works. In addition, many time and labor- 
saving kinks, circuits iind wrinkles, tried and tested 
by practicing Servicemen, experimenters and radio 
fans have been included. This honk cannot he 
bought an.vwherc at an.v price. Yet it is yours by 
merely subscribing. Use the convenient coupon 
below, 
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I will Train You at Home in Spare Time 
for a GOOD JOB IN RADIO 


These two fellows each clipped and st'nt me 
a coupon, like the one in this ad. Iloth were 
interested in getting: a good job in Radio— 
a field with a future. They got my book on 
Radio’s opportunities, fouml out how 1 
trained men at home to be Ratlio Tech¬ 
nicians. S. J. Ebert, 104-B Quadrangle, Uni¬ 
versity of Iowa. Iowa ('ity, Iowa, saw Radio 
offered him a real chance. He enrolled. The 
other fellow, whom we will call John Doe, 
wrote he wasn’t interested. He was just one 
of those fellows who wants a better job, 
better pay, but never does anything about it. 
Now, read what S. J. Ebert writes me and 
remember that John Doe had the same 
chance: “Upon graduation I accepted a job 
fixing Radio sets, and within three weeks 
was made Service Manager of a Railio store. 
This job paid me $40 to $50 a week com¬ 
pared with $18 I earne<l in a shoe factory. 
Eight months later I went with Station 
KWCR as operator. From there I went to 
KTNT. Now I am Radio Engineer with 
WSUI. I certainly recommen<l N.R.I. to all 
interested in the greatest field of all, Radio.” 

Why Many Radio Technicians 
Make $30, $40, $50 a Week 

Radio broadcasting stations employ engi¬ 
neers, operators, technicians and pay well 
for trained men. Radio manufacturers em¬ 
ploy testers, inspectors, foremen, service¬ 
men in good-pay jobs with opportunities for 
advancement Radio jobbers and dealers em¬ 
ploy installation and servicemen. Many Ra¬ 
dio Technicians open their own Radio sales 
and repair businesses and make $30, $40, 
$50 a week. Oth^jrs hold their regular jobs 
and make $5 to $10 a week fixing Radio in 
spare time. Automobile, police, aviation, 
commercial Radio; loudspeaker systems, 
electronic devices, are newer fiebls offering 



SAMPLE LESSON FREE 

1 w»nt to prme our ('oursp Khcs prtirtirai. inonrir-makinR 
infoniiiitlon. (Imi it Is tiisy to uiirleretHtuI—wliut you neeil lo 
msstor Aly siunple U-s.'fUi tost, ■ luaia Hereivi-r Trou 

ties — Their Cause and Uciiu-dy,” rmera a lonjt Hit of Uadio 
receiver troiitlcs In A.C.. 
I>.C., bailcry, universal, 
auto. T.U.F.. Rutwrln-iero- 
(i.vne. all wave, and other 
tyin-s of sets. .\n<l a cross 
refereiic-e ttyuieni cites ymi 
the pi Ota hie cause and a 
Uiiick way to locate and 
rciiic«ly these aet troubles. 

siteclal section Is de- 
\o(ed to receiver check-up. 
allcnnient, hnUncinn, neu 
tralizlng, testing. You can 
Ket this lesson Free by 
lualllne the coupon. 



“I WANT TO HELP 
YOU. If you are earn¬ 
ing loss than $30 a 
week 1 believe I can 
raise your pay. How¬ 
ever. I will let you de¬ 
cide that. Let me show 
you what I have done 
for others: what I am 
prepared to do for you. 
Get my book, read it 
over, and then decide.” 

J. E. Smith, 


good opportunities to qualified men. And my 
Course includes Television, w’hich promises 
to open many good jobs soon. 

Many Make $5 to $10 a Week Extra 


I Also Give You. 

This Professional 
Servicing 
Instrument 

Here is the type of in¬ 
strument Radio Tech¬ 
nicians tise — an All- 
Wave Set Servicing In¬ 
strument. It contains 
everything necessary to 
measure A.C. and D.C. voltages and current : to 
check re>i9tances ; adjust and align any set. old 
or new. It .•satisfies your needs for professional 
servicing after you graduate-can help you make 
extra money fixing sets while learning. 

You Are Trained for Television Also 

with N.R.I. you loam Television pritiflplcB rUhr alone 
ullli Radio prhii-lpU'B—I he mrrcct method—since Television 
reevdvers tiitnhhie both siKht and sound. You aho get more 
than Uii text books devoted entirely to Television. 

Sample Lesson and 64-Page Book Free 

.\ct today. Mall coupon now for Sample T^essoii ind 64- 
page Book. They’re KKEK. Tlwy point out Kadlo’s spare 
lime and full lime npportunities and those coming In 
Television; tell about iny course in lUdlo and Television: 
show many letters from men I trained, telling what they 
are doing and earning. Bead my money bark agreement. 
Find out what Badlo offers you. Mall coupon in envelope 
or paste on penny postcard—NOW! 



in Spare Time While Learning 

The day you enroll, in addition to my regular 
Course. I start sending you Extra Money Job 
Sheets which start showing you hovv to do actual 
Radio repair jobs. Throughout ytiUr Course I 
send plans and directions which have helped many 
mako^ $200 lo $500 a year in spare time while 
learning. I send special Radio e(|uipment; show 
you how to conduct experiments, build cirettitr, 

Thi.s 50-.50 traininir method makes learning at 
home interesting, fascinating, practical 

J. E. Smith, President, National Radio Institute 
Dept. OBX, Washington, D. C- 

otdlKatlng me. ix ii.l your : . |.tc l.ei.soii .vu<l 64-p»KC ll«ok 
liKEE. 1 am iwrticularly m the branch of Kadio checked below 


J. E. SMITH, President 
Dept. OBX, National Radio Institute 
Washington, D. C. 


) Radio Ser»-lce Uualncj.;. of My Own 
) Snare Time Radio Ren.iir Work 
> Sei-k'lce Technician for Ileinll Su.it' 
Ilroadcastlng Statuin O)>orabii 


Naritc . . 
AdUreas 
CUy .., 



> I.nud SiHTaker sysu-mK. InMallatMMis ami Scrvn 
» Auto Ratlio Iiislallatlon .md Service 
) Tcleviition Station Ol>eralt>r 
Albaround Scrvirintr Technician 


lir you have not derided which branch you nrefer—mall coupon now. for information to help you decide. 


State.14X1 
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There are under development several 
radically new devices which will be de¬ 
scribed in RadiO’Craft for the first time 
in any radio publication. Like the con¬ 
struction article in January Radio-Craft on 
a frequency-modulation adapter, and the 
many other original stories which broke 
for the first time in Radio-Craft, these new 
construction articles will set precedence 
which soon will be followed by manufac¬ 
turers; but equipment builders by being 
given complete construction Information 
will be able to get in on the ground floor 
in the development of these new devices. 

It would be premature to discuss these 
developments in detail but suffice it to 
say that the ideas are so original that 
only in forthcoming issues of Radio-Craft 
will these developments be seen for the 
first time. 
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THE RADIO AMATEUR'S HANDBOOK 1940. 
Published by The American Radio Relay LeaRue, 
Size fiMt X 9Va Ina.* stiff paper cover, completely 
illustrated, 450 pffs. Price $1.00* 

This "biblc'* of the triinsmittinfr amateur will 
be of especial benefit to the approximately 68,00fl 
licensed nmateur'i in the U.S. and the additional 
tens of thousands throuprhoiit the world: this 
new I7th Edition presents an invaluable techni¬ 
cal delineation tif every sinffle phase of radio 
reception and tran.smis‘^jon for the more efficient 
conduct of amateur radio. 

A considerable portion of the matE*rial in this 
l>ook will be of interej+t, however, to practieinK 
radio men everywhere. Its K-pjr. index is a roster 
of references for uP-b)-the-socond information 
on every topic conceminjr nulio transmission 
and reception on wavelengths below 200 meters. 
There is no better value in the field of radio 
publications. 

EDISON'S OPEN DOOR. by Alfred O. Tate 
(193R>. Published by E, P. Dutton & Co-. Inc. 
Size 6x9 ins., cloth cover, 320 pks. Price $3.00. 

Here i.-i, to quote the subtitle, "The l.ife 
Story of Thomas A. Edison. A Great Individual- 
i^t,” by his private secretary. Many books have 
been written around the colorful life of the 
Wizard of Menlo Park, but none have been of 
a more entertaininjj or illuminating nature than 
the story which Mr. Tate, life meml>er and 
gold medalist of the Franklin Institute, and 
past vice-president f>f the Edison Pii>neers, has 
written as a triithfiil narrative. 

The story opens with descript tim of the 
author’s birthplace arul early life as a hackloK 
asrainst which the werd-artbt Paints the picture 
of the human-interest side of Thomas A. Edison, 
during the 1! yesirs of Mr. Tate's contact with 
him, and concludes with the eulogy to Mr. 
Edison delivereil by the author, in memoriam, 
at the first memorial meeting of the Edison 
Pioneers in 1982. 

THEORY AND APPI.ICATIONS OF ELECTRON 
TUBES, by Herbert J. Reich (1939). Published 
by McGraw-IHll Book Co., Inc, Size, 6'4 x 9'A 
ins., cloth rover, completely illustrated, 670 pg'i. 
Price, $5.00, 

States the wrapper of this bm^k. "The puriMise 
of this important i>i)ok to give the student a 
sufficiently thorough grounding in the funda¬ 
mental principles of electmn tuhc.< and associated 
cirruit.s to enable him to apply electron tubes 
to the i'Ohitiiin of new problems. The book i'i 
exceptionally nunpleii-. including a wealth of 
material logically assembled and cuordinatctl.” 

Serious railio men always have in their 
liliraries a few books to which they can turn 
as "final autlniritio-4'* in s<'tilemeni of the more 
technical problems in radio svhich tlie ordinary 
run-of-the-mill bortks ;ire ne ;i!ile to sidvi‘. 
"Theory and Api>Iic-itirins of Electron Tubes,” 
by Dr. Reich, in iti citniprehcn-ive treatment of 
all tdiases of electron tube operatii n offers jii^t 
such a liook to the ra<lio tei’hnician. It baseil 
upon mimeographed notej* that have Ijeen u.sed 
in the author’s courses on electron tuln?-' in the 
last 5 yrs. 

Chapter heatling-j follow; Phy'-fcal Concepts; 
Thermionic Emission. The High-Vacuum Ther¬ 
mionic Diode; Grid-Ctm trolled High-Vacuum 
TuIh's ; Methods of Analy-i-i of Vacuum Tubes 
and Vacuum-Tube Circuits; Modulation and 
Detection; Amplifiei Definition'i. Classifications, 
and Circuits; Anal.s^is and De-iign of Voltage 
and Current Amplifier-; Cla^s A nuil Class ABl 
Pow'er Ami>Iitiers; Clns, It. Class AB2, and 
Clas^ C Amplifiers. Vacm;in-Tiib“ Oscillators; 
Electrical Conductior. in Gas^s ; CInw- and Arc- 
Discharge Tul»ca and Circuits ; I.ight-Sensitive 
Tubes and Cells; Power Supplie-; Etectron-Tubc 
Instruments and Measurements; Apja-ndix. 

ELECTROLYTIC CAPAflTORS. by Paul Mc- 
Knight Deeley (193S). Published by The ( ornell- 
Dubilier Electric Corp, Size x S ins,, cloth 
cover, completely illustrated, 27fi p^s. Price 
$3.00. 

It is believed that his nev book by the Chief 
Engineer of "C.-D." Mvers the theory, con.struc- 
tion. application, and charactcri-tics of elec- 
ti-nlytic condensers with excet>tional complete¬ 
ness. 

We (piote from the author’s preface, "It is w-cdl 
recognized that the variou- fabricators of elec¬ 
trolytic capacitors ha\e mat.y Processes that may 


I'c termed ‘tr;ide stcref'i' and for that reason 
the author has stuflinusly avoided the disclosure 
Ilf any dnta relating to such processt's. On the 
other hanrl, spocial effort has been made to cover 
the subject of electrolytic capacitors in sufficient¬ 
ly great detail to provide the reader with 
authentic and useful information.’’ 

Chapter headings: Electrolytic Capacitors; Basic 
Theory of Oncration of Electmlytic Capacitors; 
Types of Electrolytic Capacitors; The Fabrica¬ 
tion of Wet Electrolytic Capacitor-; Formation 
of Anodic Films ; Aging and Cliwraeteristics of 
W^*t Electrolytic Capacitors; The Dry Type of 
P'lectrolytic Capacitor; The Fabrication of Dry 
pjlfctrolytic Capacitors ; Formation of the Anodic 
I’ilm ; Non-Aqueous Electrolytes and Their Char¬ 
acteristics; Winding and Impregnation of Dry 
Electrolytic Capacitors; Types of Dry Elec¬ 
trolytic Capacitors; Characteristics and Aging 
of Dry Electrolytic Capacitors; Te-ting <»f P^loc- 
trolytic Capacitors; Rectifiers and Filter Cir¬ 
cuits ; Alternating Current Type of Pjlectrolytic 
Capneiturs; Apfietidix of Useful Information. 

DEMONSTRATION EXPERIMENTS IN 
PHYSICS, edited by Richard Manliffe Sutton 
(1938). Published by McGraw-lIill Book Co., 
Inc. Size, 6‘^\9‘^i ins., cloth cover, lOH illus¬ 
trations, 54.5 fgs. Price $4.50. 

Everyone regardless of whether he is 
interested in radio should have a tliuruiigh 
gioitnding in i>hy-ics for only with such knowl¬ 
edge is it po.ssible to fully ai»preciate and cope 
with modern, scientific methods of living in every* 
walk of life. Radio student-i everywhere of course 
will derive adilitional hencfil from "Denion.stra¬ 
tion Experiments in Physic-s," for without 
physics there can he no radio. In this hook is a 
eolli'ction of nearly l,20n lecture-experiments, 
including ciuitribiilioiis fioui 2i>u pliysicists in 
I 30 inctit utiniis. 

Oiscript inn nf experiment.- an- direct, and 
emphasis ha.s lK;en placed upf*n . implicity of 
apparatus and pritcCfliire; in niaii,\ ca-ts hithertti 
Unpublished de-icripr irui-j iT .-xtJerinients are 
given; of excCntional iiitete^t is the fact that 
the author utilizes a u ide range of analogies 
liased on familiar things to emphasize essential 
principles. 

Chapter hearlings are: Mechanic'^; Wavi* 
Motii}n and .Sound; Heat; Electricity ami M ig- 
netism; I.ight ; Attmiic aiu) Electronic Thy-tics 

EDUCATION ON THE AIR, edited by Josephine 
H. MacLatchy (9th Yearbook—193M). Published 
by Ohio State University. S'ze 6*<: x 9Vi ins- 
cloth cover. ,351 pgs. Price. $3.00. 

Till.- 9th Yearbook of the Institute fi>r Educft* 
t’on t»y Railio brings ii;»-Ui-date tile wide variety 
of topic- embraced in the radio operations of 
Ohio State Uiiivcr-ity. An i-xceptionJiUy valuable 
listing is a fi-pg. hiblii>graphy of radio educa¬ 
tion. 

Chapter lu'ading- follnw; Raflio ami General 
JCducativui: Railio and the Listener; School 
Lruadeast^ ; Uatlio ami the University ; Ediica- 
tioiml Itroadcasts by Commercial Station-; TyiM's 
of Progiarn.- ; Technical Developments in Broad¬ 
casting; Second Annual Exhibition of Rocorfl- 
ing- : Bibliograjjhy. 

CATHODE MODULATION, by France C. Jones 
(1939), Published by Pacific Radio Publishing 
(V., Inc, Size 8*/!: X 11 ins., stiff paper cover, 
completely illuatrated. 86 pgs. Price. $1.00, 

Thifl l>ook, whii-h carries the subtitle "An 
Economical and Efficient System of Modulation 
for Radiotelephony," will be a nwelatiori to radio 
men who previously wt're unaware of the at 
least 12 advantages of tin- use-* of co(/n.fh raoda- 
in transmitters, wlui h Mr. .^l■ms li-t-; 
it is around tliis listing that the extcnsi\e 
story which constitutes the subject of ‘‘CiithiMle 
Modulation" i.- Imilt. Tlie Ixiok is the best-illus¬ 
trated publication of its type so far to rume to the 
attention of this desk; diagram.s. in particular, 
are unusually reailable. 

Chapters; Cathorle Moihilatiiui ; Amplifier (’ir- 
cuit Constant- ami 'I’ubo Characteri.st if- for 
Cathode Moflulution ; Constructinn of Calhode- 
Modiilated Radiotelephone Traiif,initIcr.s. 

HOW TO BUILD THE RADIO AUDIENCE, 
by Douglas Duff Connah (1938), Published by 
Harper & Brothers. Size, x 9*/^ ins., cloth 
cover, illustrated. 271 pgs. Price, $3.00. 

This book is in 2 parts: Public Relations Fac¬ 
tors in Commercial Broadcasting; and, Audi- 
(Contift tied on page 511) 

Ptcase Saif That Vop NtMr It iii n.APio-fRAFT 



in Your Spare Hours 
. . . Right at Home 


You Do Practical Experiments with 
Real Equipment 

I nlTcr you H new nrul altugi-lhcr dlffen-nt t.vpe nf 
pr.-irttrnl TmlnlJiK fnr n nkoia-y-imiking cnroi-r In* Uadtii 
imrt Teln-lnlnii. I teach you In a F.iinpliflCMl, logic.'il, 
urnlor-tandnbic style . . . all about Television, Kl.-c' 
trt>mcfc. Fafsimtie lla>tlo. Radio Set Refiair and InstaP 
Inurm. I GI\E YOU PERSONAL COACHING ALL THE 


TRAINING PREPARES YOU FOR GOOD 
RADIO JOBS . . . at Excellent Pay 

Nil iifilUT If V.iii do-iro lit HE YOl'R OWN ITOss in 
ymir own liu-iness i.r hnld down a good Joh In Kinlio. 
rnv Training Mill give y..u the useful Informal Ion and 
kiK>Mle<lge ti> win success. PON'T Jt'sT WI-I! FOR 
MORE MONKY^TART TRAINING FOR IT RIGIfT NOW. 


Read What This Student Says; 

EAANEO 9250 SINCE STARTINO COURSE 


’‘I have only romplclod nm-thlrd of the Siiravl.ciTV 
Coiir-e .'ind I find 11 very Interi’-t Ing. \xhn‘h makes it 
e.ts^ (o loam. 




■•Itv dcviiting several hours of my spare time itaily to 
-ludMng and sorvh-Ing. 1 h.ive made about gross 

)r<. -lattDig the CnurM-.'- hart W. Hostetler, U. No 1 
I.eb.mfin. Pa. 


YOU GET 
PROFESSIONAL 
TEST EQUIPMENT 
PLUS EXPERIMEN¬ 
TAL OUTFITS 

Includes 14A 
RADIO I’ART> for 
building a compleic 
.',.rulie RailLo Renetwr. RADIO TOOI..S, 
ALL - WAVE. ALL - PirRPO'^K A.N- 
ALVZER. Tlcsldes Its Invabiable use 
in experlmenial work, my Lquipmeni 
Mill enBl>le you in make si>are time 
!>rnflts M'l 11c jTiu're learning anti 
ran serve you In your own Ner^-irv 
business later on. I give you DATA 
SHEETS on how to build popular 
Radio circuits. Also you rerelve 
HLSINFM.s Ul'ILDERS whirh sht*w 
yi>u how to get and do aparc time, 
neighborhood Radio Sen-Ice M-ork. 

NO PREVIOUS EXPERIENCE 
NEEDED 

My Training starts right at the 
lieginnlng <if Radln ewers all 

i-K-entlal ^ubJectH. It make- no dif* 
fere ice whii vour iKjUf-atinn haa 
1 * 00 :; I ran fit vou for an excellent 
paying J-'i* in Radio Your success U 
tny full rehttonsibllity. I know how 
to g I Radio acroas “ 

so that ii)U wid 
understand It 
and renieiiiber It 


SERVICEMEN 


dfer Advanred Training for tho 
alreodv in Radio. Get complcle de' 
in Illy FRLE 5;^-|>age Book 

REMEMBER —THE SPP' 
COURSE IS SOLD • 
MONEY-BACK * 


320.t 


Address 


. Cilv 

1 Tear off this . 
^I>enny postcard. 
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*Tot Settet ^etvlcina - * 7 at J^to^its— 

USE GERNSBACK MANUALS AND BOOKS! 



S INCE 1931 Servicemen have been buying 
more GERNSBACK OFFICIAL RADIO 
SERVICE MANUALS year after year The au- 
fhentie iiiateriaL easily accessible diagiaiiis and 
complete service data make them invaluable 
to dealers and radio Servicemen. Without a 
Gernshack Service Manual at the repair johy therein time 
and profit lost. Your service kit or laboratory is incom¬ 
plete without all the GERNSBACK OFFICIAL RADIO 
SERVICE MANUALS. There are GERNSBACK MAN¬ 
UALS for serviciii;; auto-radios, also refrigeration and 
air conditioning equipment. 

VOLUME 7 OFFICIAL RADIO SERVICE MANUAL 

Over 1,800 PaKes • Ov*r 3,000 IltudtraiionH • Silff. Leather- gt, m ^ ^ 

•tte, Looselenf Cover* • Size 0 x 12 Incite* • Net WctlOit ^11] QQ 

lOVb >bi. 'e • 


1936 OFFICIAL RADIO SERVICE MANUAL 

Over lt2O0 PaRcs • Over 2.500 IllUKtratlonn • Stiff. Leatlier- 
*tt*, L^beleaf Covers • Size 9 x 12 Inche* m Net Wciirht 8 lbs. 


$7.00 


193$ OFFICIAL RADIO SERVICE MANUAL 

Ov«r 1,000 PaRcn • Over 3,000 Illuatrationa • Flexible. gmmm 
LeaOierelt*. Looaelcaf Covers • Size Ox 12 Inrhes • Net QQ 

WelOht 33,1 Iba. 'T * 


I93S OFFICIAL AUTO-RADIO SERVICE MANUAL 


Over 240 PaRes • Over .500 lllUstrMtlana • Flexible. Leather¬ 
ette, Looselcuf Covers • Size Ox 12 Inches* Net WclRbl I 3, .4 lbs. 


$2.50 


1934 OFFICIAL RADIO SERVICE MANUAL 

Over 400 Paces • Over 2.000 IIlustratione • Flexible, l^'ather- 

ettc. Looaeleaf Cover* • Mize Ox 12 Inches • Net Wcisht KQ 

2 V^ lbs. 


1932 OFFICIAL RADIO SERVICE MANUAL 

Over 1,000 Paces • Over 2,000 Illustrations • Flexible, 
Lesthcretl*. Looscleaf Covers, blare 0x12 Inches • Net 
Watcht 4V1l IDs. 


$5.00 


OFFICIAL REFRIGERATION SERVICE MANUAL 

(Volume II) 

lycr 352 Pages • Over 300 Illustraaions * Flexible. Lc.ither- 
Looseleaf Covers- Size 0x12 Inches a Net Weight 1 V2 IDs. 


OFFICIAL AIR CONDITIONING SERVICE MANUAL 


$5.00 


Pages • Over OOO Illustrations • Flexible. I.o.ither- 
leaf Cover*. Size O x 12 Inches • Net Weight 2V« lbs. 

order these funions Manuals, see or write to 
bber or favorite mail order house. If more 
^nt, mail coupon directly to publishers. 


Alany A/eur Sookl 4 javeHesn ■^titled, to 

RADIO-CRAFT LIBRARY SERIES 


Get into the swing of reading instructive, authoritative books on technical 
Bubjects—radio, air conditioning and refrigeration. It’s the easiest, quickest 
and moat inexpensive way to improve your knowledge on these topics. 
In this series, popularly known as the RADIO-CRAFT LIBRARY SERIES, 
arc all the titles necessary to your personal advancement. Only by careful 
study of these enlightening books, can you gain adequate experience in 
fields of radio, air conditioning and refrigeration. Each book is uniform, 
•nic volumes measure 6x9 inches—contain 64 pages, and have stiff, 
flexible covers. PRICE 50c PER BOOK. All hooks are .sent to you postpaid. 


Here Are The Titles: 


Book No. 2 

MODERN VACUUM TUBES 


Book No. 18 

POINT-TO-POINT RESISTANCE 
ANALYSIS 


Book No. 6 

BRINGING ELECTRIC SETS 
UP-TO-DATE 

Book No. 13 

IBC OF AIR CONDITIONING 
Book No. 14 

POCKET RADIO GUIDE 
Book No. 15 

ABC OF refrigeration 
B ook No. IG 

PRACTICAL RADIO CIRCUITS 


Book No. 19 

PRACTICAL RADIO KINKS 
AND SHORT CUTS 


Book No. 20 

THE CATHODE-RAY OSCILLOSCOPE 


Book No. 21 

BREAKING INTO RADIO SERVICING 


Book No. 22 

NEW RADIO QUESTIONS 
AND ANSWERS 


Book No. 17 

SERVICING WITH SET ANALYZERS 


Book No. 23 

PRACTICAL PUBLIC ADDRESS 


■ EACH BOOK IN THIS SERIES—50c. 


KADCRAFT PUBLICATIONS. Inc.. 99 HUDSON ST.. NEW YORK, N. Y. 

Ocntlenien; Enclosed find my remittance of $. for send roe, POSTTAID, 

the Manuals or Books Indicated below by a cross (x) In the Panel. 

( ) Volume 7 @ $10.00 ( ) 1936 Manual $7.00 < ) 1933 Manual ® $7.00 

( ) 1935 Auto-ManUal ® $2.50 < ) 1934 Manual @ $3.50 ( ) 1932 Manual @ $5.00 

( ) Refrigeration Manual (Vol. 2) @ $5.00 ( ) Air ConditloninQ Manual @ $5.00 

RADIO-CRAFT LIBRARY SERIES @ 50c EACH 
Clrclo book numbers wanted: 2 6 13 14 15 16 17 IS 19 20 21 22 23 


Name . Address 


^Rfl PUBlIIRTIOnS, Ini. 

T STREEf IIEUI VORH, R. V. 


. . State . 

(Send remittance In form of check or money order; rcflisler your letter 
if you send cash or unused U. S. Postage St.imps.) 


RC.240 


J 



Please Say That You Saw It in Radio-Craft 

























i i 


i i 



RADIO'S GREATEST MAGAZINE 


RADIO "KaMo" BROADCASTING 

iiy the Edito ,— HUGO GERNSBACK 


T he standard method of network broadcasting ever since 
its inception has been to link the various radio stations 
by telephone wires thus forming a lefrc-linked radio 
station network embracing the entire country. 

When broadcasting first started, the thought uppermost 
in radio engineers* minds was to link the stations together 
not by wire but by radio. This logical thought, however, met 
with insuperable obstacles, most of which can be boiled down 
into one word—“static.** 

There was entirely too much noise that crept into the 
radio transmission if the linking-uj) between stations was 
made; and there were other technical difficulties not nece.s- 
sary to relate here. The fact was that a r«djo-Iinked network 
remained an imi)os.sibility. 

Broadcast stations which wished to be linked together had 
only one other choice and that was to be linked together by 
wire, and this is exactly what they did. Up to very recently, 
therefore, all stations linked into a network used special 
telephone wires which connected all stations together. It is 
interesting, particularly to the layman, to note that these 
are not just ordinary telephone wires but they have to be 
specially balanced and noise-free lines for high-quality repro¬ 
duction, When the key network station in New York sends 
out a program, this program, through suitable amplifiers 
and filters, is then piped through the American Telegraph 
and Telephone Co,*s wires from coast to coast as the need 
may be. At various points along the route there are other 
amplifiers (boosters), and other means whereby the quality 
of the wired program is kept at a high level. By telephone 
feeder wires it reaches the other radio stations comprising 
the network. The system as we now have it is technically 
excellent, the only drawback being the huge cost of the tele¬ 
phone lines to the broadcasters. The magnitude of this objec¬ 
tion can be readily understood if we know' that American 
broadcast stations paid-out for lease of telephone wires for 
broadcasting purposes, in one year, the tremendous sum of 
$5,710,222.* 

Small wonder then that for over 25 years engineers have 
battled with the problem of doing away with wire lines 
linking stations together and using radio links instead. Not 
much progress was made during the years except here and 
there where the broadcasters availed themselves of rebroad¬ 
casting shortwave programs originating at a distance. Even 
this has its drawbacks because the quality frequently suffers. 
Take, for instance, the splendid effort now being made 
by the National Broadcasting Company, the Mutual Broad¬ 
casting System, and the Columbia Broadcasting System. 
These 3 organizations bring us from day to day foreign 
programs from the European capitals. These programs 
originate in Europe and are of course transmitted by radio, 
picked up on the Eastern seaboard, amplified and then put 
on the air again on the regular broadcast channels. While 
most of the time the talk is intelligible it suffers from static 
and other atmospheric conditions. This difficulty up to now 
has not been overcome. 

The advent of Major Edwin H. Armstrong’s Wide-Band 

*A Kcderal Conimunlcatlwis (^mmisslori Burvt-y for all stations, in 1937 (later figures 
are unavailable; fiffure iiuliides all ulro lines (netuurk links, rernoU' pick-ups, etc.). 


Frequency Modulation System has changed all this and it 
appears now that during the next 10 years not only will 
radio itself be revolutionized, as reported in my last month’s 
editorial entitled “ ‘Static-Less* Radio’* but it seems certain 
that radio broadcasting also will be revolutionized, complete¬ 
ly. The key which solves the problem of linking stations to¬ 
gether is found in the Pi'equency Modulation System, During 
the early part of last December Major Armstrong amazed 
guests at a Meriden, Connecticut, demonstration by a triply- 
relayed radio program without wires! This memorable exper¬ 
iment took place at station WDRC at Meriden, Conn,, on 
December 4th. It was termed “amazing” by sceptical radio 
technicians who witnessed the new System. The following 
i.s the method used at that time. 

From Major Armstrong’s Frequency-Modulated Station 
W2XCR, at Yonkers, N, Y., a program was broadcast, which 
in turn was picked up by another, similar frequency-modu¬ 
lated station, W2XMN, at Alpine, N. J, This station then put 
the program on the air; in turn, this program was picked 
up by WIXPW—also a frequency-modulated transmitter 
(for station WDRC in Meriden, Conn,). Then station 
WIXPW in turn rebroadcast the Yonkers program which 
was received at the Meriden WDRC studios. 

It would be thought that by triply relaying a radio broad¬ 
cast program in this manner the quality would suffer, as 
each station rebroadcast the program that was fed to it 
from another station. The engineers dazedly confessed that 
this had not been the case, and that to the contrary, the 
quality received from the last station was equal to that 
broadcast from the first station! 

Usually when you make a reproduction and then on top 
of this another reproduction of the previous one, the quality 
begins to suffer. It is as if you took a phonograph record 
and from this reproduced another phonograph record and 
from the result of the last one, made a new reproduction. 
In this manner it is well known that the defects of each 
reproduction are passed on to the next reproduction and 
if there are sufficient reproductions, the end result is poor. 

With frequency modulation, however, the reason that we 
can pile one rebroadcast on top of another rebroadcast is, 
that in the normal broadcast of this type we have sound 
fidelity of an unusually high qualify and no disturbances to 
start with. We have no extraneous noises of any kind and. 
therefore, the 2nd rebroadcast will not have any less fidelity 
nor any more static than the 1st, etc. 

For this reason, unbelievable as it may seem, the end 
result is so good that you can not tell it from the original 
broadcast. 

You will say that in linked rebroadcasts of this type, tube 
noises and other noises will no doubt creep in. This, however, 
is not the case because the tube noises do not reach the 
program at all and, therefore, are not rebroadcast. 

It would seem that Radio is in for a complete revolution, 
from broadcasting itself, down to the receiver, during the 
next few years. There seems to be good reason, too, to 
believe that the radio chains will soon be free from the 
wire links to which they have been tied for some 20 years. 
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MISS "WEather 6 1212” . . . 


The dulcet tones of the younO lady in center-foreground may be heard, by 
proxy, by dialing the above telephone nunnber; "Weather Forecast Information 
Service” will then come in on the wire and inform metropolitan New Yorkers 
as to just what is UnCle Sam’s official forecast of forthcoming weather. 
Teletypewriter (right) supplies this data to young lady, at Control Turret 
(left), who reads the data into the mike for recording on endless steel-tape in 
a machine 10 stories below (see photo, below.) Reports automatically repeat* 



, . . AND THE "WEATHER” MACHINE 
Above is a close-up of the recording and reproducing machine used to 
announce the weather forecasts. Recordings on the steel tape remain until 
electrically "erased," and a new recording made. (See "Sound-on-Wire Tape," 
Radio-Craft, May 1939, for discussion of general principle involved.) Last 
month Bell Laboratories Record (Nov., 1939. issue) published complete details 
of this system in the articles, "Weather by Telephone,” and "Weather- 
Announcing Tape Machine.” 


WAR NEWS 

A lthough war has put a quietus on European 
ham-radio, a few German amateur stations 
have purposely been permitted to keep on 
operating in the hope of picking up useful information, 
columnist John Chapman reported last month in his “Mainly 
About Manhattan.” 


A viifstery broadcast siaiionj purportedly “official British”, 
and broadcasting extravagant claims of British support 
during the invasion of Poland, was in reality a masquerading 
Nazi transmitter, claims London, according to columnist 
Leonard Carlton, last month. 

BROADCASTING 

S TATION WMCA is slated to be the New York 
outlet of the newly formed Trans-Continental 
Broadcasting System. This 100-station, coast- 
to-coast net will have headquarters on 3 floors at 570 Lex¬ 
ington Ave., N.Y.C. Net gets first airing Jan. 1, 1940, 
Elliott Roosevelt announced last month. 

SOUND 

//■ HEARTILY endorse the widespread use of 
I the radio,” stated Dr. Alfred L. Kruger, in a 
I medical journal last month. The item that 
aroused Dr. Kruger's enthusiasm was the 4-channel radio 
installation in Hudson County Tuberculosis Hospital, Jersey 
City, N. J. Medical Director B. S. Poliak, M.D., at the Hos¬ 
pital, advises Radio-Craft that 600 patients are able to enjoy 
radio reception by means of individual, earphone-equipped 
sponge-rubber pillows. The effect upon patients has been 
encouraging. 

It was reported in the Netv York Sun, last month, that 
sound waves will detonate the magnetic mines which German 
planes dropped in British waters last month. 

Special temporary authority was granted to the National 
Broadcasting Co., by the F.C.C., last month, to operate Relay 



TELEVISION CONTROL ROOM 


Last month the National Broadcasting Co. completed the installation of the latest type of television control equipment at j** 

State Tower, New York City; the new telly transmitter control room is shown above. New 12-inch monitor kinescopes and the latest type 

are a feature of the installation. The new VU volume level indicators and testing equipment for tolly s hi-fi sound occupy the panel uu xhll 

the monitoring kinescopes. The ultra-shortwave receiver, linking the transmitter with N.B.C.’s e e-mobile ^ ' 

control equipment, designed for extreme convenience, ts mounted in a room completely screened to prevent ounide interference. 
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MONTH IN REVIEW 


broadcast stations WEJI and WEJL as 
Public Address Relay stations in feed¬ 
ing the public address system in the 
auditorium, from points in the arena 
not accessible to wireline service, in con¬ 
nection with the National Horse Show 
held in Madison Square Garden. 
(Shades of ‘^Wireless Public Address,” 
Radio-Craji, Jan. 1940!) 

Guy S, Cornish, Cincinnati, Ohio, last 
month asked the F.C.C. to let him put 
up 5-watt xmitters on 305, 310, 315, and 
325 me., and a 1-watt station on 310 me., 
for public address scrrici. 

FM TRIPLE-PLAY 

R adio program reception 
virtually without static, 
fading or distortion, in a 
“radio triple-play*’ multiple broadcast, 
became an actuality last month when 
frequency-modulated transmission from 
New York City to Meriden, Conn., was 
demonstrated. Here’s how the program 
traveled: Yonkers, N. Y. (W2XCR), to 
Alpine, N. J, (\V2XMN), to Meriden. 
Conn. (WIXPW, which is the “F.M.” 
station for WDKC in Meriden). This 
department’s old friend, K. B, Warner, 
Managing Secretary of the American 
Radio Relay League, reported reception 
as better when thus F.M.-relayed than 
equivalent amplitude-modulated pro¬ 
grams without relays! 

TELEVISION 

a [ROLLING REPORTER,” 
WT writing in John F. 
■ » Rider’s Successful 
Scrvichtgf last month, reported that 
Italian engineers have installed tele¬ 
vision receiving and transmitting equip¬ 


ment in an airidane, and have succeeded 
in transmitting from the plane, images 
that were so clear as to enable the make 
of a car, traveling on the ground, to be 
recognized, at the third corner of the 
triangle (auto, to receiver and xmit- 
ter in plane, to receiver on ground)! 

Stated U, A, Sauahria, chief of staff 
of the American Television Institute, 
last nmnth: if the television industry 
grows to a point where 2,000 transmit¬ 
ters .serve population centers, telly em¬ 
ployment would total 1,000,000 persons 
directly, and 5,000,000 indirectly. 

F.C.C. 

L 4ST month the Federal 
Communications Commis- 
I .sion reported its activities 
as follows. Televi.sion.—ir.^.YfV, Vni- 
rersify of fowa^ Iowa Cify^ Iona; ap¬ 
plied for change in frequency to 50-5(5 
me. . . . R. //. Eaton, Des Moines^ loica; 
applied for permit to put up a 100-W. 
telly station on 44-50 me. . . . WDRC, 
Inc,, Meriden, Conn,; wants to park a 
telly xmitter on peak of West Peak. 
Meriden, Conn., to feed a 66-72 me. sig¬ 
nal to lookers and listeners. . . Coluwhut 
Broadcastiny System, Inc., X, Y, C,: 
plans modifications of its telly xmitter, 
W2XAB, on 50-56 me. The Croslvy 
Cor/>., Cincinnati, Ohio; wants to get on 
the bandwagon with a 50-56 me. telly 
unit, on the 48th floor of the Carew 
Tower, outputting 1 kw. . . . Henry 
Joseph Walczak, Spring field, Mass.; has 
askt‘d leave to put a 250-watt telly sta¬ 
tion! on the air —oh At..’ Address: 

360 Worthington St., Springfield, Mass. 

Frequency Modulation. — The May 
Department Stores Co,, Los Angeles, 
(Covfinned on jmge 493) 



NEWEST ’ TWEETER- 


A sinaJe horn which does the work of 4 trumpet- 
type loudspeakers ?n distributing upper-register 
sound^ was announced last month by the Western 
Electric Co. This new 31A horn is here shown 
(arrow) mounted atop a conventional bass unit to 
form a 2-way hi-fi loudspeaker system. Response of 
this "tweeted* is 400 to 10,000 cy. Novel shape 
affects wide sound-distribution horizontally. 



$1,000 RADIO SCHOLARSHIP 


A 2-vear scholarship in radio technology will be 
awarded in the Spring, to graduating Seniors who 
are members of The Am’erican Institute Science and 
Engineering Clubs, /i«dio-Cro/f was informed last 
month. This Marconi Memorial Scholarship, awarded 
annually by the Veteran Wireless Operators' Assoc, 
for study at RCA Institutes, Inc., requires: J'/j V^s. 
of algebra, I yr. of geometry and I yr. of physics. 



HAM PARADISE!—AND NEW HOME OF THE MANCHESTER RADIO CLUB WILVK (75 METERS) 

Exterior and Interior views of this licensed radio amateurs' station de luxe, Smyth Observatory, are shown above. We see Mr. J. Brodie Smith, WIHPM, 
receiving in the suniptuous Radio Operating Room on the 2nd floor. The Observatory, erected in 1888, and the If-acre Park in which it is located, were 
presented to the City of Manchester, N. H., last month, after being rehabilitated by the W.P.A. This stone "hermitage" is 20 ft. inside diameter and 
about 40 ft. high. It will be used as part of a state-wide emergency radio network. Equipment includes a gasoline-driven 3 kw., 120 V. emergency power 
supply unit; Hallicrafters HT-4 transmitter; Hammarlund H<P-120-X receiver, and other ham-radio gear. 
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FIGHTING FIRE. 

The New Jersey Forest Fire Service is the most extensive fire-control unit of 
its kind in the United States, with Its widespread patrol units and facilities 
for protecting 3,000.000 sq. ml, of wooded land being instantaneously inter¬ 
linked by means of 2-way radio. Forty section wardens, and 375 district fire 
wardens, are coordinated in their work by radio. All patrol cars and fire¬ 


.WITH RADIO! 

fighting trucks as well as the Service’s patrol plane report to the nearest 
district warden at the first sign of forest fires. Fire trucks are then immediately 
ordered by radio to strategic points. Above, I,, one of the radio-equipped 
pumper trucks is shown spraying water from sink holes fed by natural 
springs. Above, r.. Warden Stratton at the main transmitter in Trenton, N, J, 



A WAR WITH WORDS 
^ "War communique 4X924, morn¬ 
ing.—Terrific sound bombardment 
by the enemy in Moselle sector. Our 
forces replied in kind,"—This fictitious 
communique might well be real for all 
the lack of actual fighting at the 
Western Front, It seems as though 
more words than bullets are flying over 
No Man's Land, "We won't fight 
if you won't fight,*' say the wily Ger¬ 
mans, "If you don't do something 
pretty soon, we’ll have to find some¬ 
one else to fight," reply the French— 
and so the war goes on. Along the 
Rhine, batteries of loudspeakers like 
this one daily assail French soldiers 
with a verbal barrage. 

(PItoto—Infl. Neu's) 


LARYNX MIKE 

An English "Spotter" using his > 
Range Finder for detecting ap¬ 
proaching enemy aircraft and at the 
same time relaying the range data to 
the gunners by way of his throat 
(larynx) mike. This mike enables the 
man to talk while operating the 
range finder and at the same time be 
free from concentrating on a mouth- 
type mike. The larynx mike is pressed 
against the throat and the voice trans¬ 
mitted by the latter's vibration. The 
U, S. Army and Air Corps use similar- 
type mikes, 

(Photo—Ini’l. NeHvs) 




2-WAY RADIO FACSIMILE IN AUTOMOBILE 


The new Finch system of facsimile transmission is constantly finding new and 
important applications. A 2S-lb. transmitting unit In an observation plane over 
enemy lines is now able to transmit back to headquarters or gun batteries the 
locations of troop concentrations. Police squad cars now contain 2-wdy facsy 
units, as shown above, over which not only written orders can be sent and 


received but photographs of wanted crirninals, fingerprint charts, and the 
like. While transmitting from a car the receiver unit acts as a monitorl Above, 
right, is shown the actual instrument. It handles 2-way ^ simultaneous com¬ 
munication on the same channel. Top cylinder is for transmission, lower one for 
recording. Paper sheets are 8x7 ins. Speed, 8 sq. ins, per min. 


4S6 
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MIKE 


CONDUCTOR 
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XTAL earphone 
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The leather case shown above houses the crystal (xtal) microphone, A.F. amplifier, and "A'‘ and “B'* batteries shown in the second illustration at right. 


3-TUBE ULTRA-COMPACT DEAF-AID 


Radio Servicemen will be required to keep in proper operating order the 
new and increasingly large number of tube-type hearing-aids which are 
nmking their appearance on the market. The Crystalear, as a repre¬ 
sentative make of these new devices, ie here described and diagrammed. 


T he diminutive A.F. amplifier 
which an imported and a domestic 
make of midget battery tube recent¬ 
ly made possible has found commer¬ 
cial application in the Crystalear model 
39BW hearing-aid here illustrated. An 
important advantage which tube-type 
hearing-aids have over other types is 
that practically unlimited amplification 
is available for use in correcting defi¬ 
ciencies in any part of the audio spec¬ 
trum. This frequently results in very 
satisfactory hearing which previously 
was unattainable. 

The hiss of carbon microphones oper¬ 
ated at the extreme sensitivities ordi¬ 
narily required in use as a hearing-aid 
has been eliminated by means of the 
Rochelle salt or crystal microphone. 
This mike feeds a tube-type amplifier of 
high gain, the output of which is con¬ 
nected to a high-fidelity crystal ear¬ 
phone. (An all-crystal hearing-aid of 
larger proportions was described in 
Radio-Craft over a year ago.*) 

The instrument and battery may be 
concealed on the person or they may be 
fitted into an accessory leather case as 
shown at left in the photograph. To 
wear the instrument it is only necessary 
to remove the batteries and hearing-aid 
from the case, place the batteries in a 
convenient pocket and support the in¬ 
strument with a small cord worn around 
the neck. As to the earphone, the manu¬ 
facturer makes available a chart which 
illustrates 5 sizes of ear-molds for the 
left ear and 6 sizes for the right ear in 
order to make proper fittings by mail. 

Other features of this wearable in¬ 
strument are the following: 

(1) Uses new low-drain tubes. 

(2) Has exceptionally low “A” and 
“B” current drain. 

**'Xew HlBh'Fidellty Hearing Alda.** Oct. 1938. 


(3) Has removable sockets for re¬ 
placing tubes. 

(4) Employs both crystal microphone 
and crystal earphone. 

(6) Is highly non-directional. 

(6) Has a “Frequency Compensator'^ 
to provide complete adjustment 
in high, medium, and low fre¬ 
quencies. 

TECHNICAL DETAILS 

This hearing-aid is designed to oper¬ 
ate on batteries as originally furnished 
with the instrument. The plate drain is 
1.5 ma. The filament drain is 60 ma. 
Replacement batteries which will fit 
into the available space are: one 
“General Earphone Battery" (General 
Dry Batteries, Inc.), No. 271; and, one 
45 V. “General Radio ‘B' Battery/' No. 
V-30-AAA, which has a tap at 22Vj-V. 
The ‘*B” battery will give approx. 150 


hours of service at the rated current 
drain of less than milliamperes. The 
“A" battery will last approx. 75 hours 
at the rated current drain of less than 
50 ma. at 4V^ volts. 

Checking these figures against the 
ratings of the batteries it will be found 
that the 2 “A" batteries and 1 “B" bat¬ 
tery furnished with the original instru¬ 
ment may be used in such way as to 
have uniform life. The procedure of 
alternating the use of the “A” batteries 
—that is, using one “A" battery one day 
with the “B” battery and the other “A” 
battery on the second day, and continu¬ 
ing to alternate in this manner—if fol¬ 
lowed, w’ill result in the two “A” bat¬ 
teries and the “B” battery becoming 
exhausted at the same time. Servicemen 
should point this out to customers. 

The tubes are standard Hytron models, 
(Contmucd on page 496) 


la QATIO 
Output 
tpansfopmc** 



c.R»F«eQueNCY COMPENSATOR 


Schematic circuit of the Crystalear model 39BW deaf-aid. It utilizes new types of Hytron miniature tubes. 
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RECENT TEST EQUIPMENT 

A group of 3 iusfrumenis has been selected for description this month as being representative of the 
new test equipment which engineers have devised to make the radio Serviceman’s job easier. 

N. H. LESSEM 


T he basic principles of 
testing have changed 
little over a period of 
many years. However there 
has been rapid development 
in the actual application of 
these principles to the re- 
quireiiKMits of test equip¬ 
ment for use in all phases 
of radio. For instance dur¬ 
ing recent months there has 
been introduced a number of 
improved test instruments having facilities previously un¬ 
available. Of these widely differing types of instruments, 
3, selected at random, are the following; 

(1) Dynamic Tester (with Vacuum-Tube Voltmeter) 

(2) Oscilloscope Wobbler 

(3) Inductance and Capacity Checker 
As the manufacturers of these devices will supply exten¬ 
sive, detailed information regarding the use of the specific 
instruments we will limit ourselves to describing the points 
of major interest; and to using in illustration only the 
respective photo and diagram. 

Supreme Model 562 Audolyzer, Dynamic or “action” test¬ 
ing which has been used for some time in its mechanical form 
in the dynamic balancing of wheels and other parts in auto¬ 
mobile factories, has been applied electrically to the testing 
of radio receivei‘s in use, as described in recent issues of 
Radio-Craft. The Audolyzer shown here, although designed 
to meet this technique of dynamic testing, is applied in a 
particular manner which is best described as “signal check¬ 
ing”—in contrast with “dynamic testing” in which, in addi¬ 
tion, an oscilloscope is used. 

As has been pointed out in recent issues of Radio-Craft 
the process of tracing a radio signal from antenna to loud¬ 
speaker through a set which is defective may be made by 
either audio or visual means; and the signal may be a 
broadcast program or the output of a servicing signal 
generator. The Audolyzer employs audio analyzing for 
checking, on a loudspeaker built into the unit (as compared 
to other instruments using visual analysis which may 
require reference to either tuning eyes or meters) ; and 
ordinarily utilizes as the signal source any broadcast pro¬ 
gram which will actuate the receiver under test (although, 


the A.F.-modulated R.F. output of a signal generator may 
be used, if desired). 

Referring to the wiring diagram, with “Probe” in the 
“R.F. In” position, the signal is fed into the 1st stage of the 
tuned 6SK7 amplifier. Here the level of the signal may be 
controlled "with the R.F. multiplier and the R.F. attenuator. 
The R.F. amplifier is tuned over a range of 95 kc. to 14.5 me., 
covered by 5 overlapping bands. Fiom an input stage it is 
again amplified by a 2nd 6SK7 tuned amplifier and then is 
detected by the triode section of a 6SQ7. The triode section 
of the 6SQ7 is used as a driver stage for the 6V6 which in 
turn drives a 5-in. dynamic speaker. Thus the 2 tuned R.F. 
stages followed by a detector and 2 A,F. amplifiers, provide 
enough gain to handle the lowest signal found in a normal 
test procedure. If the signal level is high, the “Multiplier 
Switch” keeps the input down in order that the 1st 6SK7 will 
not be overlooked. The frequency range is wide enough to 
cover I.F.'s, oscillator and R.F. signals found in commercial 
household radio receivers. The probe does not detune any 
circuits. The dial is accurately calibrated and the tuning 
condenser has a vernier drive for easy tuning. 

The signal level in the audio circuit is controlled by the 
“Audio Level” or gain potentiometer. Thus facilities are 
provided for a separate control of signal level passing 
through the R.F. circuits or the audio circuits of the 
Audolyzer. 

Note the switching of the probe: In the “R.F, In” position, 
any R.F. signal from 95 kc. to 14.5 me. is picked up and 
fed into the R.F. amplifier; in the “A.F. In” position the 
same probe can be used to feed an audio signal into the A.F. 
amplifier whose gain is continuously variable; in the “A.F. 
Out” position the audio circuit of the Audolyzer is available 
on the probe (a most convenient signal to have to test 
audio circuits) ; in the “Meter” position the vacuum-tube volt¬ 
meter is switched across the probe. Thus with the 1 probe, 
every type of signal present in a receivei* can be analyzed. 
This is a big time saver when 1 probe can be used for all 
the various tests. 

Vacuum-Tube Voltmeter. The vacuuni-tHbe voltmeter in¬ 
cluded in the Audolyzer permits checking, to determine 
whether all the D.C. voltages are correct, without disturbing 
the normal operation of the receiver. This is made possible 
by the 15-meg. input sensitivity of the instrument for the 
7 D.C. ranges of 0/1/3/10/30/100/300/1,000 V. The center- 
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reading meter indioates on either polarity without shifting 
test leads. 

The V.T.-VM, also permits convenient check of the 
receiver's oscillator. The procedure is to probe at the oscil¬ 
lator’s output and watch the meter. If the oscillator cuts out 
or is weak over any jjortion of its range this ininiedialcly 
shows up as a change in the motor’s indication. 

Many sets have oscillator ti-ouble whore the coil changes 
inductance. Soinotinios this changes the resulting variable 
frequency band sufficiently to not allow the oscillator trim¬ 
mer and padder comlcnsers to pull the oscillator into line 
for a predetermined I.F. 

Checking Frequency. To determine the unknown frequency 
to which any receiver circuit is tuned—oscillator, FF,, or 
R.F., just use the tuning portion of the Audolyzer in con¬ 
nection with its V.T.-VM. as a frequency meter. For the 
receiver's oscillator, place the probe on the oscillator output 
and tune the Audolyzer for the greatest swing of the meter. 
Then read the frequency on the instrument’s direct-reading 
dial. 

For R,F. determination, the Serviceman’s signal generator 
is connected to the receiver’s input and the Audolyzer probe 
is placed on the output of the R.F, stage under test. The 
signal generator and Audolyzer are then adjusted to the 
same frequency. The next step is to adjust the reeeivei' dial 
for maximum swing of the Audolyzt*r’.< meter needle. Finally, 
the receiver li'inmier is adjusted until the reeeivei* dial reads 
eorreetly, 

I’o determine the actual signal being fed to the I,?\ stages, 
the pro!)e of the Audolyzer is conm^cted to the Ist-detector 
output, a signal is fed into the receiver, and the Audtdyzer 
dial adjusted until maximum swing of the meter needle is 
secured. The actual LF, aigaaVi^ f vegavueg may then be read 
on the dial! Note that in none of these tests will the receiver 
be detuned by the application of the probe. 

The V.-T. VM, in this instrument is also suitable for 
making gain measurements on R,f', and A.F, circuits. 

Triumph Model 8.‘i0 Oscilloscope Wobbler. Said to he the 
smallest 3-in. oscilloscope made, the C.-R. instrument here 
shown nevertheless incorporates the following features: 

Oscilloscope with variable band-width and automatically 
synchronized electronic-type frequency-modulated wobbler on 
a fundamental of 1,000 kc. Horizontal and v^ertical 0SJ7 
ultra-modern plate deflection amplifiers with 10 to 100.000 
cycle respon.se. Thyratron linear liming switch with range 
of 7 to 30,000 cycles. An exceptional input sensitivity of 
0,4-V. per inch deflection. 

This unit has all the regular oscilloscope controls, plus 
hand-width; and by combining the functions of a wobbler 
and oscilloscope in one instrument tnakes it convenient to use 
the model 830 instrument in the following services: V.-T, 
voltmeter, frequency analyzer, A.C. motor, pow'er factor 
indicator, amplifier, harmonic analyzer, modulation meter, 
distortion indicator, in laboratory bridge measurements, as 
a sensitive A.C. galvanometer. 

Combined with the wobbler it becomes a qualitative A.F. 
response analyzer and a sensitive resonance indicator for 
tuned I.F, and R.F. circuits. With the combination oscillo¬ 


scope and wobbler, A.F.C., oscillator and hi-fi circuits may 
be correctly adjusted. Without opening circuits all leaky 
condensers, imperfect resistors, under-coupled coils, insuffi¬ 
cient shielding, regeneration and oscillation may be detected. 
Defective circuit components such as condensers and tran.s- 
formers may be checked without removing them from the 
circuit. 

Additional characteristics of the model 830 wobbler - oscil¬ 
loscope are as follow’s: Frequency range over timing axis 
up to 30,000 cycles; deflection sensitivity at C.-R. tube inputs, 
18 V. per inch; maximum D.C, across input binding posts, 
400 V,; band-width of wobbler, 0-50 kc.: single or double 
w'obble trace, sine w'aveform; OO-cycIe sw*eop for single¬ 
trace W’obble. 

Aerovox 95 Electronic* L-C (Inductance - Capacity) 
Checker. It is important to test or check radio components 
and circuits at their opeiating frequencies. For example, 
condensers (C) tested at A.?', may exhibit good characteris¬ 
tics and yet fail to function properly if used in R.F. circuits. 
Again, coils which act as inductances (L) at audio and low* 
radio frequencies may act a.s condensers at certain higher 
radio frequencies. The L-C Checker here illustrated makes 
it possible to determine the effecliveness of a condenser or 
inductance 'irhilc if is amvcctcd to its circuit * 

This instrument comprises an oscillator covering 60 kc. 
to iiO me, in 6 coil I'anges. together with a f requency-matehing 
indicator. The coil ranges ate selected by the coil-range 
(Cavtiuucd ou page 
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Thete photos illustrate but 2 of the thousands of industrial applications for photoelectric equipment. The illustration at the left shows photoelectric equipment 
used to assure the safety of the operator of a heavy punch-press. The illustration at the right shows the same photoelectric equipment, here used to count 

radio speakers as they pass along on an endless belt. 


S^llin^ anJi Un^talLln^ 
S^lacttlc ^(^uipmQnt 

Photoelectric or “electric eye" equipment can be adapted by Servicemen Jor many 
versatile in the home, factory, office, or outdoors. Photocell equipment is 2ised 
daily to reduce cost of operation, speed up work, eliminate hazards, and serves 
in many additional capacities not adaptable to other forms of control. 


T he market for photocell equipment 
ha.s been barely scratched, and new 
uses are found daily. The mysteri¬ 
ously swinging doors, automatic 
sorting devices, punch presses, safety 
cut-outs, burglar alarms, smoke controls, 
are just a few applications which recall 
the multitude of needs for photocell 
equipment. Photocell equipment is also 
used for color matching, comparing 
opacity of material, window light con¬ 
trol, and highway speed timing. 

With this gigantic market needing 
suitable photocell installations, there is 
today but a handful of companies and 
individuals selling and installing this 
type of equipment. There is little at¬ 
tempt to publicize the uses and need for 
photocell devices because the natural 
demand is sufficiently large to keep all 
engaged in this profitable business work¬ 
ing overtime. 

You, as a Serviceman, must have been 
looking for something relating to your 
work which would add a few dollars to 
your weekly income. Photocell sales and 
service offer just this, and with produc¬ 
tion units selling at very low prices, you 
really can make a worthwhile profit. 
The public is ready to pay a fair price 
for a good photocell installation, and 
there is no competition from the unqual¬ 
ified radio experimenter and student. 
For the aggressive Serviceman this 
vast field of opportunity is a “natural/' 


M. N. BEITMAN 

PRACTICAL INSTALLATIONS 

Let us consider a few exact uses for 
photocell equipment so that you will be 
in a better position to judge where 
demonstrations should be made. Com¬ 
monly a simple photocell relay is used 
to turn on lights at dusk and possibly 
turn these lights off after daybreak. 
Since sundown time changes each day, 
this type of installation w'ill insure cor¬ 
rect time for switching on the lights 
and wdll prevent waste of electrical 
power. 

When improper combustion occurs, 
excessive smoke is present. By placing 
a photocell relay and a light source fac¬ 
ing each other in a chimney, excessive 
smoke can be instantly detected, and 
associated equipment used to adjust the 
furnace. 

Another application exists in a res¬ 
taurant which has several tables placed 
near the wall. A narrow beam of light 
is passed parallel with the wall about 
30 inches above the table-top. At one 
end the beam strikes the lens of a photo¬ 
cell unit. Any person sitting at one of 
these tables merely raises his hand and 
thereby interrupts the beam of light. 
This causes an alarm bulb to flash and 
inform the waiter that he is needed at 
one of the tables, 

A versatile radio man can think of 
hundreds of applications especially 
adaptable to the community he serves. 


The radio Serviceman is the logical in¬ 
dividual to serve in the capacity of 
photocell expert, and the need is so large 
that a little publicity will bring loads of 
■‘money-making" business. 

"ELECTRIC EYE" DEMONSTRATOR 

The way to any sale is to make a 
demonstration. You should, therefore, 
secure a simple photocell relay and a 
suitable light source. There are, of 
course, many special units designed for 
unusual requirements, but even the sim¬ 
plest photocell relay will demonstrate 
the effectiveness and principle of the 
future installations. The regular light 
source will serve, but infra-red light can 
be planned for the final installation. 

A simple photocell relay consists of a 
sensitive photocell connected to the con¬ 
trol circuit of a high-gain vacuum tube. 
The output of this tube is used to oper¬ 
ate a relay which, in turn, opens and 
closes the contact used for controlling 
associated equipment. 

Since in the majority of applications 
abrupt changes of light are used to 
operate the photocell, this device nee<l 
not be too sensitive and can be obtained 
at a very reasonable cost. However, in 
installations where color sorting or 
other critical applications must be 
handled, the photocell must be of the 
highest sensitivity and accuracy. 

The reason the amplification of a 
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vacuum tube is required is due to the 
small amount of current passed by the 
photocell and the larger current re¬ 
quired for proper operation of the relay 
unit. The vacuum tube amplifies any 
changes of light intensity placed on the 
photocell. 

The photocell can be connected to the 
amplifying tube in several different 
ways, and the circuit can be so adjusted 
that an increase in light will either open 
or close the relay. 

Previous articles have been published 
in this magazine on photocell operation. 
Meanwhile, assistance in selecting the 
proper equipment for any installation 
can be secured from the manufacturers 
and jobbers selling devices of this type. 

The job of selling photocell equipment 
is relatively simple since once you can 
call the attention of any firm to the 
need of such equipment in their particu¬ 
lar business, the sale will be made with¬ 
out further complications. 

If you will review the different fac¬ 
tories and offices operating in your city 
or nearby, you will realize that many 
excellent opportunities for merchandis¬ 
ing photocell equipment exist. Simply 
call on these companies w'ith your dem¬ 
onstration unit, and show the purchas¬ 
ing agent of the firm how photocell 
equipment can be used in the particular 
business to save time or for other appli¬ 
cations. 

If you have printed stationery, you 
should include on your letterhead, and 
other pieces of literature de.scribing 
your business, the fact that you are a 
specialist in photocell work and can 
make complete installations for all ap¬ 
plications. A mere mention of this fact 
will, in many instances, bring one instal¬ 
lation job per week. 

If you are operating a radio store, use 
photocell equipment in your window for 
starting a motivated display or for 
turning on and off the electric lights. 
This is sure to attract attention to your 
window, and besides, promote the sale 
of photocell devices. 

Many times excellent opportunities 
exist for tying-in with local news events. 
For example, if a robbei y occurs in the 
neighborhood you serve, you can men¬ 
tion in your advertisement that the use 
of photocell devices will entirely elimi¬ 
nate the possibility of such robbery 
recurring. 

Assuming that you will be able to 


follow these suggestions on your own 
initiative and make the sale, you will 
also want to know something about the 
installation and placement of the photo¬ 
cell unit and the light source for dif¬ 
ferent purposes. 

PRACTICAL ELECTRONICS 

You must bear in mind that the dis¬ 
tance covered by any photocell instal¬ 
lation depends upon the power of the 
light source, the sensitivity of the relay 
and the light conditions present. At all 
times, in a darker place, a given amount 
of light and a definite type of photocell 
unit will operate over a much longer 
distance. The presence of stray light or 
a strong illumination will considerably 
decrea.se the sensitivity of the equip¬ 
ment. 

Several interesting photocell installa¬ 
tion lay-outs are illustrated and will 
help you to design installations for your 
owm requirements. Notice that the light 
can be directed at the photocell unit, or 
it can be reflected at several angles by 
means of mirrors. The angle formed by 
these beams of light striking the mirror, 
and being reflected, should never be 
greater than 90 degrees for best results. 

In making photocell installations care 
must lx? exercise<l to make the installa¬ 
tion of a permanent nature and save 
yourself adjustments and repair jobs 
later on. 

Besides receiving orders for new 
photocell installations, you will be called 
at tijiies to service equipment already 
in application. Since the circuits used 
in photocell equipment are relatively 
simple, only a few parts can actually go 
out of order and cause any difficulty. 
Routine te.<ts suggested below oi-dinarily 
detect the fault existing. 



equipment In counting 3 different siies of boxes 
(or any ottier products) as they move along an 
endless belt on the production line. Three separate 
light sources, photoelectric cells and automatic 
counters are used 
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SERVICING “ELECTRIC EYE“ UNITS 

Place any suitable light source near 
the photocell relay, and turn the sensi¬ 
tivity adjustment until the relay just 
clicks. Now back up with the control 
until the relay is returned to its natural 
position. The removal of light should 
immediately cause the relay to click 
again. This test, of cour.se, is performed 
on the type of photocell relay which has 
its circuit adjusted to close the relay 
with a decrease of light. For such photo¬ 
cell units which have their operation 
adjusted for closing the circuit with an 
increase of light, the same test should 


Schematic diagram of a typical photoelectric circuit 
and its vacuum-tube amplifier. This circuit is ener- 
gixed from the II5-V. line, A.C. or D.C. 

be performed in darkness, whereupon 
flashing a light on the photocell will 
cause operation. 

If too much light change is needed to 
cause the operation, probably the diffi¬ 
culty lies in the photocell or the amplify¬ 
ing tube, and these should be replaced as 
a test. If no operation at all is obtained, 
the pow'er is not coming from the line; 
or some resistor or other associated part 
of the circuit is at fault. Since only one 
(Continued on page 496) 



Thase are typical layouts for installing photoelectric equipment as burglar alarms. The beam of light goes from the lioht source (t), to the photocell (2), 

either directly (as shown In A) or after being reflected from one or more mirrors (M). 


RADIO-CRAFT for FEBRUARY, 


I 940 


461 


























































The Monitor and Control Desk for the I.T.&T.-C.A.A. blind*landing lystem, in the control tower of the 
Indianapolis Municfpal Airport; it is one of the cover photos. Lights, on desk, spot transmitters in use. 
Various transmitters may be switched into use to suit wind Conditions. Aural and visual alarms operate 
if transmitter outputs drop below normal; or if localizers are Causing an off-runway landing. 


The United Air Lines' "Flight Research" Boeing has 
a special loop, mounted horizontally ^op plane, for 
receiving the new landing beam. Vertical loop 
{arrow) receives the standard flight beams. 


NEWEST RADIO-DIRECTED 

Aviators m longer need depend upon the efficacy of a dab of gum on the 
guidance, on fields obscured by fog or otherwise exhibiting zero-zero 
inates the dangers of multiple, beni, or crooked courses, and the effect known 


LIND LANDING” has reached a 
new high in safety, it was demon¬ 
strated last September* at In¬ 
dianapolis Municipal Airport, with 
the introduction of the C.A.A. Aircraft 
Radio Instrument Landing System. 

This system represents the coordinated 
results of 10 years of intensive research 
a 7 id development in this field both m the 
United States and in Europe. It is intended 
to serve as a basis for future installations 
which the Civil Aeronautics Authority plaiis 
to provide at the major airports of the 

*Thc radio liisirumciit Uiidlns system denioustrated 
oit ^ptember 12-15, 193V, at IndianaDoJis Municipal 

Airport. IndlmiupoiU. Indliina. Wits designed, manu¬ 
factured ind installed under contract to meet the Per¬ 
formance ipeclflcatlons Ot tiio Civil Aermiauiics 
Authority by Internal lanal Telephone I>eveloptncnt Com 
puny, Inc. This Company' Is a aubsldiary of the In¬ 
ternational Telephone and TeleKvupii Corporation whose 
ussociales have been actively enKUKed in the dcveloi)- 
ment and manuraclure of insinmicnt landing equipment 
since 1929. 


United States for the use of the air trans¬ 
port lines and other airplanes properly 
equipped. 

An aircraft radio instrument landing 
system is an arrangement of radio trans¬ 
mitters the radiations from which are so 
directed into space as to provide complete 
guidance to an airplane pilot who finds it 
necessary to make a landing under condi¬ 
tions of poor visibility. In other words, it 
is an inclined radio pathway from the sur¬ 
face of the airport runway up to an altitude 
sufficient for the pilot to center on the 
radio beams and maneuver his ship to a 
successful landing entirely by instruments. 

4 TRANSMITTERS PER DIRECTION 

A set of 4 radio transmitters correctly 
arranged with respect to the landing run¬ 
way produce the necessary space radiations 


for each landing direction. The ru7iway 
locali 2 er traiiamittert situated in direct line 
with and approximately 1,000 feet beyond 
the far extremity of the runway, provides 
the course indication or ‘Materal guidance*’ 
for the approaching airplane to insure 
exact alignment for landing on the runway. 

The glide-path transmitter, situated to 
one side of the runway and approximately 
opposite the far end of the runway, gives 
the pilot his true line of descent, or “verti¬ 
cal guidance,” by which he may glide his 
plane to a correct landing on the runway. 
(The illustration directly below shows the 
etTective gliding path which this transmit¬ 
ter produces.) 

The 2 marker transmitters send radio 
beams directed sharply upward which indi¬ 
cate to the pilot that he has arrived over 
certain definite points in his approach to the 
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Here ii ihown the entirely new and unique 3'Unit 
antenna initallation for the runway localixer trani- 
mitteri, of the new initrument-landmg syitem, which 
radiates a horizontally-polarized "left-right" beam, 



Above—Glide-path transmitter building and antenna set-up which provides beam for straight line of 
descent from the outer marker, 2 miles from the airport, to the landing runway. Its signals help assure 

"blind" pilots "happy landings." 

Below—Inner marker transmitter at edge of landing field, on course with one of the landing runways. 


BUND-LANDING SYSTEM 

fuselage to help assure “happy landings”, using only instruments for 
risibility. A new landing system, using horizontally-polarized waves, elim- 
to pilots as “pushing the beam.” Its technical details are here disclosed. 


airport. Those are in reality safety chock 
points. The outer marker, situated ap¬ 
proximately 2 miles from the airport on 
the line of approach, advises the pilot where 
to start his plide. When the pilot, flying 
at a predetermineil altitude meets the glide 
path at this outer marker, he knows that 
hoth the groun<l equipment ami his receiv¬ 
ing ajiparatus are in correct adjustment 
for him to start his glide on the instru¬ 
ments. I’he inner marker, situate<l at the 
(*dge of the airport on the line of approach, 
indicates to the pilot when the plane has 
cleared the houmlary of the field anil has 
reached the area within which it is safe 
to make wheel contact with the ground. 

THE C.A.A. INDIANAPOLIS INSTALLATION 

Ill this Civil Aeronautics Authority in¬ 
stallment at Indianapolis, 4 c<»mplete 
groups of instrument landing transmitters 
have been set up permitting radio land¬ 
ings in any of 1 wind directions: northeast, 
southeast, southwest and northwest. The 
group of transmitters for any direction 
can be turned on from the airport control 
tow*er to meet local wind conditions for 
laruling. The airport tower is equipped 
with an instrument landing control hoard 
by which the operator can select directions 
at wilt, ami the correct operation of the 
ground equipment is indicated liy visual 
signals on this control board. Should any 
part of the system fail to operate, the 
control tower is warned immediately both 
by visual and aural alarms. 

The Civil Aeronautics Authority system 
was designed to meet a set of performance 
specifications derived by the (iovernment 
experts from their intensive stmly of the 
principal developments in railio instrument 
landing in the I'nited States and also out¬ 
standing developments in this field in 
Europe which have been produced by a.^- 


sociated laboratories of the International 
Telephone an<i Tedegraph Corporation. (*) 
The C-A.A. officials stated specifically and 
in iletail what they wanted their instrument 
landing system to do. It was the problem 
of International Telephone Development 
Company to ilesign and produce it. This has 
been done. Indications are that the In¬ 
dianapolis installation has exceeded ex¬ 
pectations in the sharpness of its runway 
localizer radiation, and it has exceeded ex¬ 
pectations also in providing a straight line 
glide-path which has been developed by 
l.T.&T. engineers since the contract for 
this system was awarded. 

THE STRAIGHT LINE GLIDE PATH 

Aviation has long demanded a glide path 
which would give a straight line of descent 
to the fieliL All systems demonstrated here¬ 
tofore have provideil a curved gliile path 
with a steep drop at the beginning of the 
descent, flattening out as the runway is 
approached. This means that the pilot must 
be continually changing the throttle-setting 
ami correcting the attitude of his ship while 
following the glitle path--all this through¬ 
out the brief space of time which he has 
for the landing operation. Furthermore, 
the flattening out of the glide path results 
in a high lamling speed, 

On a straight line gliilc path the pilot 
can set his throttle and the attitude of 
his ship at the beginning of the gliile. Then, 
he can concentrate completely upon the 
landing indicator and the small adjustments 
of his flight conti'ols necessai’y to center on 
the localizer and glide-path beams, ami 
following this glide path the pilot brings 
his ship in a natui’al descent to the runway. 
The I.T.&T. has developed an iinprovc<l 
type of glide path which is straight from 

•Sff "Sliortivavc Itailio liamls .\rmy r*laiif!", Radio. 
Cralt, l)et‘. 1937. 


the airport to 600 feet above the outer 
marker and which, therefore, overcomes 
many of the difficulties which have existed 
in the past. From the pilot’s standpoint 
this is one of the most outstanding con¬ 
tributions to instrument landing tlevelop- 
nient since 1929 when the first radio land¬ 
ing system was demonstrated in the United 
States by the Bureau of Standards. 

A SHARP, RELIABLE LOCALIZER BEAM 

The success achieved by the I.T.&T. en¬ 
gineers in producing an extremely sharp 
and stable runway localizer beam is also 
regarded as an outstanding step forward. 
Great difficulty has been experienced hereto¬ 
fore in producing a runway localizer trans- 
initte?* which could be absolutely trusted to 
be free of multiple courses, crooked or bent 
courses, and also free of the effect know'ii 
as “pushing the beam.’' (In the latter 
phenomenon the pilot finds that he is able 
to swing away from the true line of <lescent 
and still receive the localizer beam. This 
“leeway" of course is undesirable.) 

In meeting the rigorous C.A.A. require¬ 
ments, the engineers fouiul the elimination 
of these difficulties to be one of their most 
serious problems. Their research determined 
that pure horizoutaUu-polavized radiation, 
entirely free of vertically-polarized waves, 
was essential to overcome the troubles 
enumerated above. 

To satisfy these requirements they de¬ 
veloped a new and unique design of basic 
antenna element. They also devised an 
arrangement of these elements for con¬ 
trolling reradiation fi-om structures, pole 
lines, trees, etc., near the airport. The 
result has been a runway localizer beam 
which is extremely sharp anil consistently 
reliable. The result has also been a localizer 
system which provides the pilot with 2 re- 
(Conti)iited ou page oOO) 
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Huili ** ^Uwallin^ Supette^enetaiiire 

2-in-1 "CARD FILE" BATTERY SET 

Radio experimenters Jiave found that old radio circuits obsolesced by the march of 
time sometimes are capable of giving phenomenal results when revised to utilize modern 
tubes. An excellent example is the effective little radio set which Mr. Bryant describes. 

The circuit in principle is old but its modern application of the ‘*Eaton Oscillator" and 
‘‘Flejvelling Supeiregenerative” circuits will greatly interest many radio experimenters. 

BERYL B. BRYANT 



The 2-in-l Superregenerative Receiver, with the instrument panel removed from the "card file." 


T he writer had an nt-casion of 
einerKency arise in which a small, 
self-contained receiver was needed. 
The fireatest sensitivity, selectivity 
and volume possibly oldainable were 
required. 

Review was made of the art even back 
to the 1920-’21 broadcast era, in which 
the regenerative receivers enjoyed such 
popularity. All iwssible circuit combina¬ 
tions were analyzed ami all possible 
components considered. 

From that study evolved the develoj)- 
ment of the small, simple receiver illus¬ 
trated in this article. The receiver is 
entirely self-contained as to the receiver 
proper, its “A’' and ‘‘B” battery supply, 
the phones or headset, and the throw-out 
antenna lead (which is provided with a 
clip). 

Considering that a potential of only 
13.5 V,, measui'ed between the plate anci 
negative filament of the tuU*, is used, 
it is surprising as to the remarkable 
performance of the receiver. 

As can be seen by inspection, pro¬ 
vision has been made for additional 
external “B**- battery supply, when a 
more permanent installation and great¬ 
er volume is desired. The volume seems 
to increase in direct ratio as the plate 
voltage increases. 

From the standpoint of selectivity it 
is not recommended that line voltage 
supply devices be used. Contrary to 
opinion, actual tests will prove that any 


supply other than batteries is not satis¬ 
factory for superregenerative receivers, 
and leads to erratic and unstable opera¬ 
tion as well as to a decrease in selec¬ 
tivity. 

THE "NEW FLEWELLING" CIRCUIT 

The "Flcwelling Superregenerative’* 
circuit was adapted as most suitable for 
the requirements. As can be seen by 
inspection, it is a combination of the 
old reliable Armstrong tickler feedback 
regenerative circuit to which has been 
added the old-time “Eaton oscillator,” 
used during the World War by the 
Army and Navy. Little mention has 


ever been made of the Eaton oscillator 
except as a part of the Flewelling cir¬ 
cuit. 

The Eaton oscillator supplies the 
quenching frequency to the control-grid 
of the tube to prevent self-sustained 
oscillation, therefore allowing greater 
energy to be fed back to the grid of the 
tube without instability or self-sustained 
oscillation. 

In this connection it will he noted 
that the tickler turns for the “Flewelling 
Super.” are approximately 30 to 50 per 
cent greater than the secondary turns 
whereas in the ordinary regenerative 
circuit the tickler turns are from 50 to 
00 per cent lean than the secondary 
turns. 

For development purposes the circuit 
was wired without the Eaton oscillator 
components, that is, the two 0.006-mf. 
condensers shunted by the 250 mmf. 
condenser, and the return end of the 
secondary connecting directly to the 
minus filament. After stable and satis¬ 
factory operation was obtained, the con¬ 
densers were added. 

Without the use of measuring instru¬ 
ments, judging volume only by ear, 
there was a perceptible increase in vol¬ 
ume (nearly 100 per cent). By attention 
to critical adjustment—as to regenera¬ 
tion, and the grid-leak value—this per¬ 
centage figure was slightly increased. 
All of the foregoing statements the con¬ 
structor may verify for himself. 

COMPONENTS 

The use of the Hytron or English 
single-element midget tubes would i‘e- 
(Cottfinaed on page 492) 
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Schematic circuit of the 2-in-l "Card Pile" Battery Set. If tube V is a ID8GT. connect the screen-grid 
as shown dotted. Condenser C is a revamped IS-plate Cardwell midget unit. Volume Increases with 
* increase of "B" voltage. Use a short aerial or a suitable condenser In series with the aerial. 
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RADICALLY NEW 

MINIATURE 

Sutton Sottom 

TUBES 

1R5 Peniagrid Converter 
IS^ Power A.F. Pentode lS5 Diode Pentode 

IT If. Super-Control (Variable-Mu) R.F. Pentode 

R. D. WASHBURNE 


L 


AST month RCA announced the first 4 of a series of 
tubes—of a type popularly called ‘‘peanut’^-size—that 
for the first time in the history of commercial tube 
manufacture, here or abroad, makes possible the con¬ 
struction of efficient radio receivers of tiny proportions; in 
addition, they may be used, like previously-available minia¬ 
ture tubes, in hearing-aids and other A.F. devices. A penia- 
grid converter is one of the outstandingly new developments 
in the series. A review of earlier tube developments bearing 
on the new designs may be of interest. A few references 
(see end of article) are included in this review, which fol¬ 
lows, for such interest or value as they may hold for readers. 

CHRONOL 9 GY 

The major limiting factor in small-space receiver design 
has always been the tubes. With the 
advent of metal tubes (*), manu¬ 
facturers for the first time had a 
real opportunity to go to town in 
designing small sets—and this they 
did with the result that the sales of 
midget radio sets soared to great 
heights. This gain was further con¬ 
solidated when manufacturers 
brought out glass counterparts of 
the small metal tubes. Another step 
forward in the small-space tube 
design was the advent of the Ban¬ 
tam tube introduced by Hytron, a 
design which affixed the letter T to 
tube types ( 2 ). 

However the grid cap on both 
metal and glass types continued to 
be a thorn in the side of small-space 
equipment designers until Sylvania 
introduced the cap-free, type 1231 
tube (^). This was immediately fol¬ 
lowed by a series of RCA tubes 
having single-ended or capless con¬ 
struction {*). This design was represented by the letter S 
in tube designations. 

Both Sylvania and RCA tubes introduced smaller basings. 

About the same time Raytheon and Arcturus brought out 
a series of straight-sided 1.4-V. drycell tubes which in this 
class represented a reduction in space as well as having 
other advantages. 

However all these attempts to produce a small tube of 
American manufacture (an English ‘‘peanuC' tube, in sev¬ 
eral different types for A.F. use only, having been available 
to experimenters for several years (^) 

—except for the Western Electric gen¬ 
eral-purpose type 216A or “N” tube, of 
‘‘peanut” size, which drew 250 ma. at 
I.IV. and which was never available 
except as a triode—faded into insignifi¬ 
cance when Hytron introduced the fin¬ 
ger-size “Bantam, Jr.” battery-type 
tubes (^), which immediately found 
favor among manufacturers of hearing- 
aids. It must be remembered however 




At last! Miniatur* tubes not designed for any special purpose! They can be 
used wherever ordinary^siie radio tubes of sifT»ilar characteristics are employed. 

The series includes R.F,, A.F. and power types. 

that meanwhile RCA had brought out a series of extremely 
small, albeit somewhat costly, type 056 “Acorn” ultra-S.W. 
battery-type tubes about the shape of an acorn and the size 
of a walnut (*•). The Acorn is still unapproached in its class. 

Except for the introduction of new types in these general 
classes of tubes there was little further observable develop¬ 
ment towards the production of highly-etficient small-space 
tubes until RCA last month introduced the MINIATURES. 

TUBES FOR ‘'SUPER-MIDGET" RADIO SETS! 

Whereas preceding types of tiny tubes, except the Acorns, 
w'ere designed mainly for A.F. amplifiers (hearing-aids, 
etc.) these new’ miniature RCA tubes provide a complete 
complement for the design of compact, portable, lightweight 
radio receiving sets! Of special interest is the fact that they 
are highly efficient with a “B” supply of only 45 V. The 
filament of each of these 4 tubes is designed to operate satis¬ 
factorily w'hen connected directly across any 1.5-V. drycell. 
Each of the 4 tubes ju.it announced measures only about 2 
ins. long x ^ 4 -in. in dia. There are no restrictions on the posi¬ 
tions in which these 4 tubes may be placed; either vertical 
or horizontal placement will be OK. Pin num^ring is accord¬ 
ing to R.M.A. numbering system. 

The high operating efficiency of these new’ tubes has been 
aided by a new design which provides compactness without 
decreasing the size of essential electrode parts; only the 
plate has been reduced in size. 

Compactness has been achieved by replacing the conven¬ 
tional base with a new' glass “button 7-pin” base sealed to 
the glass envelope; and finally, by mounting the electrodes 
directly on the glass button. 

Can you imagine an inverted glass test-tube (therefore 
now’ rounded on fop, but having a tip), about 2 ins. long 
and %-in. in dia., w hich is closed-off on the bottom with a 
flat glass base 1 16-in. thick? Well, imagine further that 7 
pieces of stiff. No. 18 wire, arranged in a nearly-closed circle 
(see draw’ing, “Bottom View”), protrude out of this base 
about V 4 -in. (to serve as electrodes or connection-pins) and 
you have a fairly accurate impression of what these new 
tubes look like on the outside. The envelope is clear-glass, 
only slightly obscured by getter “silvering.” 

There is no “base” in the viously-accepted sense of the 

(Continued on page 494) 
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Front vfew of the ultrd-H,F, superhet, Rdn 9 e* I meter to 15 meters. 


Rear view, Pluq-in R.F. coils are used. 


BUILD THIS 1- TO 1$-METER 


Au unusual short-u'are receiver circuit Ims been developed, by llie owner of 
to ham^. Certain other characteristics and peculiarities of this receiver recon:- 
and frequency-modulated program reception. Here is a set, usmg plug-in 


V ERY few ultra-highfrrqncury re¬ 
ceivers have the following fea¬ 
tures combined: tuning eye indicator, A.V.C., wide band¬ 
pass (better than 100 kc, response from 800 megacycles 
to 20 megacycles), 2-spot tuning above or below the reso¬ 
nant frequency, 

A circuit which the writer has designed incorporates these 
features. It is an autodyne type of superheterodyne, using 
resistance-coupled I.F., capable of receiving frequency-modu¬ 
lated stations by the use of wide band-pass I.F., and a hi-mu 
2nd-detector. 

The receiver is small, and can be battery operated, A 
single-wire antenna or a 2-wire doublet, one side acting as a 
reflector, may be used to pick up the signal. It has band- 
spread and employs plug-in coils. It is capable of receiving 
a limited distance on 28 megacycles by using a (juarter-wave 
doublet cut for 5 meters or 5G megacycles. It also can receive 
frequency-modulated signals at 50 miles, and has i*eceived 
same at greater distance. Further, the receiver is capable 
of receiving television sound with excellent fidelity. The 
receiver is also recommended to Hams who are interested 
in the ultra-highfrequency bands. 

DETAILS 

The complete receiver uses 6 tubes as follows: one 954 
autodyne Ist-detector, two 6K7 metal tubes or 6SK7 single- 
ended pentodes as resistance-coupled I,F, amplifiers, one 
6F6 hi-mu 2nd-detector, one GG5 tuning indicator, and one 
GF6 pentode A.F, amplifier. If one desires, crystal head¬ 
phones may be connected to a volume control and condenser, 
across the voice coil of the output transformer, as shown 
in dotted lines. Or, a 2nd stage of A.F, amplification may 
be added, if desired, for increased loudspeaker volume. The 
quality of the audio response is excellent. The complete 
receiver is housed in a cabinet 10x6x6 ins. deep. The 
receiver power supply may be a separate unit, capable of 
supplying 185 to 190 volts. It must be well filtered to avoid 
all possible traces of hum. 

The main tuning condenser is an HF-35, mounted on the 
side of the cabinet alongside the antenna trimmer condenser; 
the band-spread condenser is an HF 15X dual space type, 
cut down to 5 plates. 

Coil No, 1 consists of 8 turns of No, 12 tinned copper wire 
wound on a %-in. dia. form, tapped at the 2nd or 3rd turn 
from the end. This coil covers 26 to 46 megacycles in one 
complete tuning of the 35 mmf. condenser. The balance of 


the coils are all the same diameter, 
each one being 1 turn less, right down 
to 2 turns using the same-size wire, being tapped at 1 or 2 
turns for the best oscillation results, A clip is provided so 
that on the extremely high frequencies the 35 mmf, unit 
is not used. To get the lower frequencies all that is necessary 
is to use 10 or 12 turns of No, 14 tinned copper wire of 
the same diameter. All leads must be kept as short and direct 
as possible, and separated (especially, the grid and plate 
leads). If 6K7’s are used be sure to shield the grid leads 
with a braided shield and use a metal shield-cap cn metal 
tubes (if 6SK7’s are used this will not be necessary). The 
coils may be opened or squeezed together slightly to adjust 
the tuning range; this adjustment is not critical. Phone- 
tips may be slipped over the start and finish ends of the 
coils, and soldered on, so that the coils may be plugged-in 
easily; stand-off insulators are used to take these tips. 

OPERATION 

When placing the receiver in operation turn the regenera¬ 
tion control all the way off and the audio conti'ol three- 
quarters or full-on, then advance the regeneration control 
until a slight hiss is heard. If the regeneration control is 
advanced too far the tuning eye will close completely, indi¬ 
cating over-oscillation, and should be kept just below this 
point. Now rotate the main condenser until a station is 
heard, always leaving the band-spread condenser set midway 
or at one-half the dial reading. Finally, by adjusting the 
antenna condenser and the regeneration control the station 
can be brought in to the maximum volume. At exact 
resonance to a strong station carrier the eye will close. In 
regard to tuning-in frequency-modulated transmitters, the 
tuning is more critical due to the wide band-pass of the 
station itself. Another point to remember is that if you are 
located over 50 miles from such a transmitter don’t expect 
good results; possibly no results will be obtained, although, 
one of these stations has been heard 200 miles away. Do 
not be surprised if upon tuning-in a frequency-modulated 
station that it is not up to standard; a little tuning practice 
is required, and then again, you may be beyond the coverage 
distance. 

ANTENNA 

Note that the antenna should be cut to the correct length, 
and that it should be at right-angles to the xmitter. Excel¬ 
lent results were obtained from a quarter-wave doublet cut 
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autodyne "superhet«“ The LF. is the difference between the incoming signal and the beat-frequency generated in the regenerative or Ist- 

detector, states Mr. Baptiste. 

6-TUBE SUPERHET. RADIO 

amateur radio station WSGS, which it is believed will be of exceptional interest 
mend it to the experimenter who wishes to investigate ultra-shortwave telly sound 
coils to secure wide wavelength coverage, which shoidd cost little to build. 


for 5 meters, each section being 4 feet, 6 inches long, and 
the lead‘in being a regular doublet transmission wire. Only 
1 section of the lead-in was used, the other section acting 
as a reflector: one end of the section acting as a reflector 
may be grounded to the receiver chassis. 

One side of the doublet will work better than the other. 
This can be checked by tuning-in a station on one lead, and 
then the other, and noting the closing of the tuning eye. 
The lead that closes the indicator the most is the one re¬ 
ceiving the signal strongest. As a final note, the 954 acorn 
tube and plug-in coil are housed in with an aluminum shield 
to cut down interference. This shield is easily made from 
an aluminum panel. The 954 tube is to be mounted upside- 
down, through the chassis, so as to reduce the length of the 
plate and grid leads. This construction will enable the grid 
lead and the grid condenser to be brought directly to the 
tuning condenser and tube. 

LIST OF PARTS 

CONDENSi»S 

One Ilatnniarlund. dual-spaced, type HF15X; 

One Hainmarlund, type II Flo; 

One Hammarlund, type HF35; 

Four mica, 100 mmf.; 

One mica, 0.001-inf.; 

One mica, 0.006-mf.; 

Seven Aerovox paper tubular, 0.1-mf., 000 V.; 

One Aerovox electrolytic. 10 mf., 25 V.; 

Resistors 

Five Aerovox, %-mep., Va-W.; 

Three Aerovox. 50,000 ohms, V^-W,; 

Two Aerovox, 400 ohms. 

One Aerovox, 10,000 ohms. 

One Aerovox. 10,000 ohms, 

One Aerovox, 2 megs.. 1 W.; 

One Aerovox, 600 ohms, 1 W.; 

One Aerovox, 25,000 ohms. 1 W.; 

One center-tapped. 40 ohms: 

One C.R.L. potentiometer, 50.000 ohms (Vol. Control); 

One C.R.L. potentiometer, 0.5-meg. (Regen. Control); 

Miscellaneous 

One Hammarlund acorn tube socket, type S-900; 


Four National octal sockets, C.I.R. series; 

One RCA type 964 acorn tube; 

Two RCA type 6K7 or 6SK7 metal tubes; 

Two R('A type fiFO metal tubes; 

One RCA type 6G5 tuning indicator; 

One I.R.C. tuning indicator assembly; 

One 6-in. P.M. dynamic speaker (with output transformer, 7,000 
ohms plate load to \'.C. inipedance); 

Nuts, bolts, washers, chassis cabinet, dial, knobs, etc. 
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SOUND ENGINEERING 

T^tee anti -OtlviAotij ^exvlce 

Tot )^a<iio-^ta.^t Sulr^ctllreti 
Conducted by A. C. SHANEY 

' Thin deftartnient in bviny t'orniuctcd for the benefit of RADIO-CRAFT ^ 
subaeribern. AH deaiffn^ enffineering, or theoretical queationa relatii^e 
to 1*.A, iuntallationa, aouvd equipment, audio amplifier deaign, etc,, tvill 
be answered in this section, (Note: when questiona refer to circuit 
diaf/rams jtubliahed in paat issnea of technical literature, the original, 

^ or a copy of the circuit should be supplied in order to facilitate reply,) ^ 


No. 

HAND - CAPACITY - OPERATED 
VOLUME CONTROL 

The Que,stion , . , 

I would like to convert an expander so as 
to have it operate as a eapacity-operatctl 
volume control, I wish to use an antenna 
usinjr the hand as a control ami have the 
volume increase as the hand is brought 
nearer the aiitenna. 

I would appreciate it very much if you 
can help me. 

Goki»on W, Richmond, M.D. 
Oaklayid, Cal. 



2 

The Answer . , . 

There are a great many ways in which 
this can be accomplished; Fig. 1 gives a 
simple capacity-operated volume control cir¬ 
cuit. This circuit can be applied to practi¬ 
cally any tyjio of expander, so as to obtain 
volume control action by varying the effec- 
live capacity of the antenna to ground. 

The circuit consists essentially of a posi¬ 
tive feedback oscillator, the feedback voltage 
being varie*! by a change of ratio between 
Cl (which is body capacity) an*! C2. As Cl 
is varie*i, feedback is gradually varie«l from 
a negative value through 0 to a maximum 
positive value. This variation changes the 
intensity of oscillation from 0 to a maximum 
value. When the circuit is oscillating, recti¬ 
fication takes place from the cathode to the 
dio*les in sueh a manner as to pile up a 
negative voltage across condenser This 
negative voltage will be equal to the nega¬ 
tive peak oseillator voltage present betw'een 
cathode and ground. 

Potentiometer R2 picks off a portion of 
this negative control voltage and applies 
it back to the low end of the grid- or 
(control-grid) return resistors of a super- 
control (variable-mu 6SK7) or pentagrid 
mixer amplifier (6L7). When this circuit is 
being applied to standard expander ampli¬ 
fiers. this control voltage should be substi¬ 
tuted in place of the voltage developed by 
the (liotle rectifier of conventional expander 
circuits. 

Specific values arc not given for each of 
the components, because a great number of 
variable factors will affect the ultimate 
design of the capacity-operated volume con¬ 
trol. Some of these factors are: 

(a) Degree of control desired. 

(b) Initial gain of amplifier. 



(c) 1'ype of antenna eniployeil. 

(d) Type of control tube employed, 

(e) Power output of amplifier. 

(f) Maximum boily-capacity change. 

As the inductance of Ll and shunt capac¬ 
ity C2 will determine the oscillator fro- 
ciuency, these may be selected so as to 
produce intense R.F. oscillations, ronilenser 
t'2 may have a value of 10 to 100 mmf. 
Item ('1 represents the body-capacity of 
the controller. The remaining values are not 
critical an*l may lie the following: Rl, 0.1- 
to 5 megs.; R3, 5,000 ohms; C4, 0,1-mf.; 
P5, 0.05-mf.; R2, 5 megs. Tube VI may be 
any duplex diode triode, such as the 85, 6Q7, 
etc, 

PARASITIC OSCILLATIONS 

The Qtte,stion , , , 

We have built an amplifier consisting of 
the following tubes: 1—6J7, 1—6('5 ampli¬ 
fier, 1—GC'") inverter, 4—25L6Ci's, and a 
power supply utilizing 3—25Z6's in parallel 
with 4—40 mf., 300-volt condensers. 

We added one OCo stage to the original 
circuit. This amplifier was again modified 
with different types of phase-inverter cir¬ 
cuits, but we seem to lack any power. It is 
w'euk and distorted. We wish to use a ribbon 
microphone. 

Can you suggest a circuit that might work 
to our advantage in using these .tubes with 
some additional parts? 

Clark Ross, 
iJearat liadio Service, 
Lead, S, Dakota. 

The Answer . . . 

Figure 2 shows a circuit diagram of the 
stable amplifier which will give satisfactory 
operation. In insert, Fig. 2X, showing the 
filter circuits, Note*—If filament trans¬ 
former is used for 1st 2 stages, insert a 
42-ohm, 10-watt resistor in series with the 
6SC7 and line. 

The circuit, as you will note, is composed 
essentially of a 6SJ7 pentode (or 6J7, which 
(Continued on page 499) 
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NEWEST ELEaRONIC PIANO 

Radio reception and electric phonograph operation too are available, in a special 
piano-bench the use of which is optional, in the new “Storytone” electronic musical 
instrument (“Voiced by RCA“) here described. Unlike preceding electronic pianos 
the new instrument utilizes magnetic pick-up from th£ strings; and a special 
acoustical system. More business far aggressive radio dealers and Serricenien. 




I N addition to operating;- as an electronic piano (employing' 
the general principles described in past issues of *Radio~ 
Craft —except for certain differences as, for example, 
the use of magnetic instead of capacitative pickup heads), 
the new “Storytone" instrument here illustrated and de¬ 
scribed operates as a radio set, or as a phonograph, if the 
available special piano-bench (illustrated) is used. This 
bench contains an RCA Victor ra{lio set and phonograph, in 
separate sliding drawers, which makes it convenient for 
the pianist to accompany on the piano any record he may 
wish to play on the electric phonograph. 


TECHNICAL FEATURES 

The Storytone piano (“Voiced by RCA") incorporates a 
7-tube amplifier with an output of 15.8 watts. The loud¬ 
speaker is mounted in an acoustical labyrinth which covers 
the entire back of the piano. High freciuencies are radiated 
directly from the speaker baffle; low frequencies, from the 
labyrinth. 

As with most electronic pianos a swell-pedal makes an 
organ characteristic possible. The piano may be played, 
even by a chihl, at auditorium volume; or, at barely audible 
volume as a practice piano! This dynamic range is (luite 
impossible to obtain in non-electronic or mechanical pianos. 
A special control permits adjusting the instrument to suit 
individual room acoustics! 

The action of the piano is saitl to be itleiitical with a 
standard instrument so that the touch to the i)ianist remains 
the same. 

Since the instrument is susceptible to stray magnetic 
fields, it should not be placed near other electrical etiuipment 
containing power transformers or rotating eipiipment such 
as motors or generators. This is particularly true in theatre 
installations. 

The electro-acoustic system consists of " major items. 
First, a magnetic pickup which translates the mechanical 
vibrations of each string into electrical impulses. Second, a 
high-fidelity electrical amplifier capable of reproducing the 
full audio range and having an output of 
R.M.A, harmonic distortion). Thirdly, an 
ducer system consisting of a ruggedly 
constructetl permanent-magnet dynamic 
loudspeaker and a folded exponential 
baffle or horn capable of reproducing 
with remarkable fidelity and power the 
tonal qualities required of the fine in¬ 
strument of which it is a part, 

MAGNETIC PICKUPS 

In order to translate the mechanical 
vibrations of the strings into electrical 
vibrations or impulses so that they may 
be amplified, individual magnetic pick¬ 
ups are used for each note. These indi¬ 
vidual units are assembled on 8 separate 
mounting plates accommodating either 
8, 10, or 16 units depending upon their 
particular location in the instrument. 

Each pickup plate assembly consists 
of a soft steel mounting plate and 8, 10, 
or 16 magnets with a duplicate number 
of soft pole pieces, A coil assembly is 
located over each individual pole piece 
and they are all connected in series and 

•See, for Injtince, "The D^naTone Phone-aidio-Klee- 
ironic Plano," Radio-Craft, Jan. 1939. 

(Conthitied on 'imge 490) 


The "Storytone" electronic piano is an instrument of beauty both in appearance 
and tone. Mechanical vibrations of its strings are transformed into Correspond¬ 
ing electrical vibrations by an ingenious system of magnetic colt pickups. 


15.8 watts (2Vf 
acuusMf Irans- 


opriMUM vOl control 

(SCREW DRIVER ADJ ) ^ 


This is 
sliding 


the piano-bench of the "Storytone". The 
drawer, and the electric phonograph in 


modern radio set in one 
the other, are optional. 




► eft 


/-6J7 










7760 


no oop; 






I - V ^ 6 








VOt.CONTROL 
Td auk r 




2eo.oo<v: 
MAST* o'! 

VOL.COHTWO*. 


Fig. I, Servicing diagram of the special RCA high-fidelity amplifier which outputs 20 watts. 
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NEW CIRCUITS 

IN MODERN RADIO RECEIVERS 



The details of the modern radio receiver circuits that make 
them *‘different” from previous designs are illustrated and 
described each month by a well-known technician. 

F. L. SPRAYBERRY NUMBER 29 


(I) "ECONOMIZER" USED IN BATTERY 

RECEIVERS 

Howard Models ll> and 4HT—Fig. 1, 

A method for greatly rcditchig the B 
battery drain when normal low volume 
reception is desired. 

The “Economizer’* is simply a switch 
across one resistor in the “B”-negative 
—ground circuit, which when closed 
permits all of the “B” battery current 
to flow through 500 ohms and when open 
forces it to flow through an additional 
1,000 ohms. The 500-ohm resistance in 
carrying approximately 15 ina. produces 
a drop of 7.5 volts. This is impiessed 
on the 1C5G control-grid as a bias. It 
permits maximum power output of the 
tube. 

This maximum pow’er output is by no 
means desired under all receiving con¬ 
ditions. By increasing the bias of this 
output tube, which draw’s about 
of the total “B” battery current, it is 
possible to reduce it to about 1/3 or 
from loughly 9 ma. to 8 ma. Vov low’ or 
normal volume use of the set the grid 
of the 1C5G is not loaded enough to 
cause distortion in excess of that occur¬ 


ring at normal bias and maximum out¬ 
put power. By this simple connection 
the “B” battery drain is reduced to 40*?^ 
or below! 

(2) NEW APPLICATION OF 6A7 TUBE 

The Magnovox Co., Inc. Model CR- 
lOlM—Fig. 2. Exchange of signal and 
oscillator sections of the 0A7 tnhe in 
this receiver produces desirable restdts. 

The grid adjacent to the cathode, 
ordinarily knowm as the oscillator grid is 
used in this circuit as the signal input 
grid. From the viewpoint of the signal 
alone, this provides immediately two 
advantages: (1) the input capacitance 
is reduced from 8.5 to 7 imnf.; and, (2) 
the transconductance is raised approxi¬ 
mately 2.5 times hy this connection. 

In addition to this, A.V.C. action is 
more effective per volt and as a con.se- 
quence of less screen-grid current loss 
both the plate and screen-grid voltages 
may be somew’hat higher than the maxi¬ 
mum recommended for ordinary use. 
The lower transconductance of the sig¬ 
nal grid when used as the oscillator gi'id 
is no handicap as this may be compen¬ 


sated by more anode-to-grid feedback to 
maintain oscillation. 

(31 THE 25Z5 AS A FULL-WAVE RECTIFIER 

Mission-Bell Models 3869 and 3891— 
Fig. 3. Advantages of full-wave I'ectifi- 
cation using the 25Z5 ami of the excef)- 
iionally high mntnal conductance of the 
J5L6G tubes are gained in these designs. 

A power transformer of course is 
required which has a high-voltage wind¬ 
ing of the regular center-tap type for 
full-wa\’e rectification. The two 25-volt 
filaments are in series across the pri¬ 
mary with a ballast tube while the other 
filaments are supplied from a winding. 
The circuit permits the use of a 25L6G 
output tube operating from a supply of 
much less hum and much better regula¬ 
tion than that afforded by the usual 
half-wave circuit. In addition to this the 
filtered outi>ut may he 110 to 115 volts 
rather than the usual 85 or 90 volts due 
to loss in the rectifier and filter. This 
circuit of course is not designed for D.C. 
but makes a better use of the material 
for A.C. operation. 

(Continued on page 491) 



470 


RADIO-CRAFT for FEBRUARY. 


1940 













SERVICING PUZZLERS 

Solved Itij ike Hie o^ "Te±t S^uijfement 


• Fadinp: Accompanied by Distortion. 
This standard set would operate nor¬ 
mally for 20 minutes, then fade to low 
volume, accompanied by distortion. 
After routine tube and voltage tests 
were nia<!e, the set was connected to the 
bench. Soon it faded to about one-third 
volume. Connecting the vacuum-tube 
voltmeter (or V.-T. VM.) to indicate 
D.C. values, by using a high resistance 
in series with the grid, and a bypass 
condenser to cathode, it was discovered 
that the A.V.C, voltage had decreased 
to about zero, and as the set heated 
further, it became slightly positive. 
This condition was also checked by 
means of a milliammeter in the plate 
supply of the controlled tube, showing 
a high value of plate current. All by¬ 
pass condensers in the A.V.C. circuit 
were checked on a bridge for leakage, 
and found OK. 

Finally the I.F. transformers were 
checked with a high-range ohmmeter, 
and a leakage was discovered between 
the primary and secondary windings 
of the 1st I.F. coil, while the coil was 
hot. Upon examination, it was found 
that one of the silk-covered secondai-y 
leads was pulled tight against the plate 
coil, causing a leakage as the winding 
expanded. Moving the wire cured the 
trouble. 

H. K. Wai-Lace 

• Frequency Shift on Broadcast Hand. 
Trouble in the oscillator circuit of a 
Philco Model IIGX showed up in no re¬ 
ception on short waves and frequency 
shift on broadcast band, both while set 
was playing: or having station come in 
at different point on dial from previous 
time of play. Usually high-resistance 
joints prevent oscillation or cause fre¬ 
quency shift. Sometimes rivets holding 
stator sections of condenser gang loosen, 
allowing spacing to change and thus 
cause a frequency change. 

We installed a new padder condenser, 
all new resistors in the oscillator circuit, 
new grid condenser, soldered all joints 
on coil. Still had trouble, so just about 
ready for new condenser gang. Our 
ohmmeter reads to 7^/2 megs, with a 
22^^-volt battery. As a last resort, we 
hooked up a power pack and extended 
the range to T.') megohms. A definite 
high-resistance short showed up in the 
grid circuit. Trouble was traced to con¬ 
denser gang and found to be a small 
deposit of soldering flux from stator to 
frame of condenser. Careful scraping 
with knife, and cleaning with carbon 
tetrachloride and toothbrush, took care 
of the trouble. 

The short was on the order of 10 to 
15 megohms, but varied, getting to 
quite a low value as the set warmed 
up, and raising to a high value when 
cool. Effect was more pronounced, of 
course, on short weaves. 

Geo ROE I). I)AV 


No. 2 


In iho recent Weston Contvst, in 
rpieitration of the .^Oth anniversary of 
U^eston Etectricat Instrument Corpora^ 
tioiiy on "7/oir Modern Test Equipment 
Helped Me Solve a Difficult Servicing 
Proidem*' many tetters were submitted 
which have general interest as typical 
of todayss servicing requirements. A 
secomt group of letters is presented 
here in the form of servicing notes 
which may prove of value in enabling 
the Serviceman to otqain the greatest 
possible usefulness from his test 
etiuipment. 


• Interference from Private Power 
Plant. After installation of 2 radio sets 
in urban home, separate interferences 
were found from 2 sources: (1) spark¬ 
plug impulses from a 4-cylinder engine; 
and, (2) a high-pitched whine from a 
power plant. Conventional suppressors 
cleared the sparkplug noise, but no 
amount or kind of filter touched the 
whine. The tone controls on the sets 
could be padded down to about 3,000 
cycles before a reduction began to show. 

Applying the audio oscillator to the 
detector of a set, I beat to resonance at 
3.G00 cycles. This indicated trouble in 
the generator, so I plugged the cathode- 
ray oscilloscope to the 115-V. city lines 
(controlled 00 cycles), applied this in¬ 
ternally to the horizontal sweep, applied 
the private lines to the vertical and 
adjusted these (at the generator) in 
step at GO cycles. Then placing the 
cathode-ray instrument on the private 
lines I got a modulated GO-cycle sine 
curve. This was traced on a piece of 
tissue i)aper for analysis. 

The nodes in this curve indicated an 
extraneous voltage of 15 to 20 volts at 
a fretiuency of 3.GOO cycles. I now 
zeroed'* the V.-T. VM. on 115 volts 
r.m.s. city lines and measured the pri¬ 
vate lines, and found 18.5 volts still 
I) resent. 

Diagnosis was as follows: Generatoi’. 
4-wire. 3-i)hase, 4-pole, 6 coils to the 
I)ole, 72 slots in the stator - rotor field. 
Trouble—one pole had been connected 
“5 coils’* and the next “7 coils.” (^>r- 
rection—open windings and check the 
resistance of each pole, locating im¬ 
proper connection and reconnecting so 
all poles had same resistance. 

P. L. Static Wili.son 

• Trouble in A.V.C, Circuit. In an At¬ 
water-Kent Model 85 receiver, point-to- 
point voltage tests with a 1,000 
oh ms/volt meter showed circuits normal. 
When a 20.000 ohins/volt meter was 
applied, the bias voltage on the Ist-de- 
tector and 1st I.F. tube showed ab¬ 


normally high, and indicated trouble in 
the A.V.C. circuit. 

Upon checking the control plate re¬ 
sistor with the ohmmeter, it proved to 
be open and was causing the trouble. 
This resistor has a value of 800,000 
ohms (0.8-meg.) and therefore requires 
a high-range ohmmeter to check it 
accurately. 

L. S. Ward 

• No Signal on “Shortwave Broadcast” 
Band. The regular broadcast band of 
a Stromberg-Carlson Model 240M was 
perfect, but there was no signal on the 
shortwave broadcast band. 

A Weston Model 6G9 V.-T. VM. was 
connected across the oscillator circuit 
with the set on the broadcast band and 
the oscillator voltage was within 70 
per cent across the dial. We then 
changed the band-switch to shortwave 
and our V.-T. VM. went down to zero. 
When turned back to broadcast, the 
oscillator started again, the voltage 
registering on the meter. We turned it 
back to shortwave and again there was 
a zero voltage. A new 6C5 oscillator 
tube put this set back in shape. By hav¬ 
ing a high-grade V.-T. VM. which could 
be shunted across the oscillator circuit 
tuning condenser, we were able to 
localize this trouble in about 5 minutes 
and correct it without using a soldering 
iron. 

Richard J. Dovle 

• Distortion After Perfect Playing. 
This trouble was found in a Zenith 
Model 103, which is a 14-tubc super., 
using 4 type 35 tubes in 2 stages of 
R.F. and 2 stages of T.F. A type 24 
mixer and a type 24 A.V.C., the other 
tubes being 27’s and 45*s in the output 
stage. All tubes tested OK. 

In the shop, I discovered that the 
A.V^C. Voltage at the control-grid 
dropped off when the set warmed up, 
and the reproduction became distorted. 
Thinking there was something wrong 
with the A.V'.C. circuit, I checked the 
values of all the resistors and checked 
all the condensers for capacity and 
leakage. After lining up the I.F. trim¬ 
mers and gang trimmers and checking 
the audio for distortion, I started in 
substituting one tube after another 
with no bettor results. 

Finally, I hooked up my Weston 
Model 772 in series in the control-grids 
of each of the screen-grid tubes and 
found that the control-grid circuits of 
3 of the type 35 tubes were drawing 
current, indicating gassy tul>cs. I re¬ 
placed these tubes, and the set was 
OK, Although I had replaced each of 
these tubes with a new one, there were 
always 2 that were bad, left in the set, 
thus otTsetting the A.V.C. voltage and 
causing the distortion! 

Fred I{. Wein 
(Continued on page 41)5) 


RADIO-CRAFT fo 


FEBRUARY, 


1940 


471 




Fig. L Graph showing the frequency composition of surface noise from a 
test record. 



Figure 2 shows the added elements shunted across the circuit between source 
resistance and load resistance. Figure 3 shows same circuit simplified. See text. 


SCRATCH FILTER DESIGN 

Needle scratch, or “surface noise” as it is called, in the electrical reproduction of 
phono records, is a problem which ts fa7niliar to every omier of electrical phonographs, 
and phono-radio sets. “Scratch Filter Design” in discussing this problem analyzes the 
factorswhich make scratch apparent; and gives procedure for desigiiing corrective yietworks. 


I N the correct meaning of the term 
there can he no true “scratch filter” 
—in connection with the electrical 
reproduction of phono records—for 
such a device must remove the undesired 
components and leave the desired sound 
unimpaired; and. in the present state 
of the art, spurious signals within the 
required audio range, once admitted to 
the sound channel, cannot be removed 
without loss of fidelity. The practical 
problem for the designer of reproducing 
equipment resolves into one of affecting 
the happy compromise of developing 
sound from the speaker of the best (qual¬ 
ity of which the record is capable, 

WHAT CONSTITUTES “SCRATCH”? 

“Surface noise” or “needle scratch” 
results from the reaction of the needle 
to minute irregularities in the record. 
These are of the nature of grain of the 
materia], irregularities in the action of 
the cutting stylu.s of the recorder, and 
abrasive added to the record material 
for the purpose of grinding the pickup 
needle to fit the groove. 

“A 5,000-cycle note of the same 
loudness as a 10,000-cycle band of 
surface noise using a reproducer 
with a flat characteristic would 
have an amplitude of only about 
0.000,001-inch.’” 

The random distribution of magni¬ 
tudes and separations of the resulting 
disturbance produces noise having com¬ 
ponents of all frequencies which the 
pickup is capable of converting into elec¬ 
trical signals. The noise components in 
the upper portion of the audio spectrum 
are definitely more pronounced and, 
everything else being equal, the more 
extensive the upper range of the pickup, 
the more troublesome will become the 
noise-to-signal ratio from a given rec¬ 
ord, The energy distribution of the noise 
from a particular record is shown in 
Fig, 1, The pickup, like all mechanico- 
electrical transducers, is predisposed to 

(1> Frederlrk. II. A.: ‘’Vertical Sound Ilccords’*, 
Trans,, Soc. Motion Picture Engineers, Vot. 18 (1932). 


By H. S. MANNEY 

several resonances. Only by most careful 
de.'sign and proper damping (with its 
attendant sacrifice of sensitivity) are 
these resonances kept under reasonable 
control, 

FILTER FUNCTIONS 

The peaks found in many or most 
pickups are likely to be in the upper 
part of the spectrum and hence accentu¬ 
ate surface noise between, say, 2,500 and 
d.OOO cycles. One desirable function of a 
well-devised “scratch filter,” then, is to 
attenuate the most troublesome peak or 
peaks. Resonances of the type which 
produce valleys in the response curve 
are not usually serious, unless they are 
wide enough to depress a substantial 
part of the spectrum; and, as a rule, 
corrective measures directed toward 
elimination of valleys impair quality 
more than they improve it. Quite apart 
from its effect on noise, insofar as a 
filter removes a sharp peak, it is safe 
to a.ssumc that it improves the overall 
frequency response (as the ear judges 
the result). 

The upper end of the spectrum con¬ 
tains in addition to the major portion 
of the noise, spurious harmonics of 
low'er fre(iuencies and cross-modulation 
products. The latter may easily be offen- 
,‘5ive enough to argue for high end sup¬ 
pression even in the absence of surface 
noise. It is well known that the ampli¬ 
tudes of the original sound in the range 
below about 2,500 cycles are much great¬ 
er than at the higher frequencies. It fol¬ 
low’s that these higher frequency com¬ 
ponents react on the ear at lower loud¬ 
ness levels. The subjective effect of 
reducing the physical amplitude of such 
components is therefore le.ss than pro¬ 
portional to the physical reduction due 
to the characteristic of the ear. This 
consideration and the reduction in the 
amplitude of cross-modulation products 
emphasize that the degradation in qual¬ 
ity may not be a.s great as expected 
when the high end is drooped for pur¬ 
poses of suppressing surface noise. 


IDEAL FILTER 

The ideal noise filter for a given com¬ 
bination of record, reproducer, needle, 
amplifier and speaker, may be defined 
as that which produces the necessary 
noise suppression with the least sacrifice 
of desired high-frequency sound com¬ 
ponents, One way to accomplish this end 
is to attack the offending resonant peak, 
if the pickup has one, and then droop 
the upper end of the characteristic in 
an optimum manner. The latter result is 
best accomplished through an adjustable 
device with the ear as judge of results, 
since the surface noise will vary with 
the condition of the record played. 

It is suggested, therefore, that the 
so-called scratch filter consist of 2 
parts: (1) a resonant circuit which pro¬ 
duces a valley the inverse of the repro¬ 
ducer peak, to be designed with fixed 
elements and built into the reproducing 
equipment; and, (2) an adjustable con¬ 
trol which may be varied according to 
the taste of the user, the record, and the 
needle used. The remainder of this 
article will describe the design of a 
resonant ai’m consisting of resistance, 
capacity, and inductance placed across 
the circuit and an adjustable resistance- 
capacity arm also placed across the 
circuit. 

“RUNNING A CURVE*' 

The rcHOiiant circuit has a specific 
function; that of counteracting the 
resonance of the type of pickup used. It 
is therefore necessary, before design can 
be considered, to determine the shape 
and location of the resonance curve of 
the pickup. If a dependable response 
curve can be obtained from the manu¬ 
facturer, the problem is simplified. If 
not, a curve can be run using a multi- 
frequency record and a flat amplifier 
system, provided the record calibration 
is available. In the absence of the record 
calibration, it is possible to calibrate 
the reproducer directly. 

Direct calibration of a pickup is the 
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ig. 4, Insertion response curves obtained by varying only R as explained In 


the text. 


least convenient method of determining 
its response curve, but it is the most 
reliable. Methods of doing this are (1) 
to force-drive the stylus by a driving 
mechanism having known and control¬ 
lable amplitudes and rates of vibration; 
(2) optically calibrating a record and 
then calibrating the pickup from it; 
and, (3) calibrating the pickup by the 
inverse speed method using any suitable 
mu hi-frequency record. 

The latter method is the only one 
available to the average laboratory and 
it is believed by the writer to give the 
greatest accuracy. In this method, the 
record is driven at various speeds from 
the same frequency section of the record 
to reproduce various electrical fre¬ 
quencies. It is perfectly obvious, of 
course, that the electrical frequency 
reproduced will be directly proportional 
to the rotary speed of the record. At first 
thought, it may seem that the entire 
spectrum may be calibrated from a 
single record frequency if the speed is 
varied over a wide enough range. How¬ 
ever, such speed ranges are difficult to 
obtain, and accuracy is greater and con¬ 
trol easier if restricted speed I’anges are 
combined with a considerable number 
of record frequencies. The latter argu¬ 
ment follows from the fact that at least 
one resonance of importance results 
from the reaction of pickup and stylus 
with some property of the recoid mate¬ 
rial, presumably grain, and the actual 
groove velocity is a factor in this reac¬ 
tion. 

The turntable bearing the record may 
be driven from any adjustable speed 
motor having the correct range of shaft 
speeds, A practical driver is a spring- 
inotor-driven turntable with an adjusta¬ 
ble governor. The driver may be coupled 
to the driven turntable by means of a 
rubber band. The combination of an 
oscilloscope and beat-frequency oscil¬ 
lator is one ready means of evaluating 
the speed of the record through deter¬ 
mining the reproduced frequency. Cor¬ 
rection of the final output readings must 
be made for the relation between speed 
and amplitude of induced voltage in the 
pickup. Since amplitude is directly pro¬ 
portional to frequency, the output read¬ 
ings in decibels are corrected by adding 
corrections figured from the formula: 


fr 

correction — 20 log-db. 

f, 

where fr is the frequency recorded and 
f^ is the electrical frequency as repro¬ 
duced. 

When the response curve of the pick¬ 
up is obtained, it may be examined for 
the resonant peak. By drawing an 
assumed sweeping curve through the 
characteristic in the region of the peak, 
the shape of the resonance curve may 
be fairly well defined. It is this reson¬ 
ance curve inverted, that the required 
resonant circuit must fit as well as may 
be practicable, 

METWORK DESIGN 

While there are many possible net¬ 
work configurations which will accom¬ 
modate the required curve more or less 
exactly, the simple 2-terminal arm 
shown in Figs. 2 and 3 will be designed 
here. 

A point in the circuit is selected on 
the basis of convenience, for insertion 
of the resonant combination. Figure 2 
shows the added elements shunted across 
the circuit between the source resistance 
and the load resistance. Figure 3 shows 
the same circuit simplified by combin¬ 
ing, for convenience, Ro and Ri, into 
their equivalent parallel value R,>'. The 
insertion transmission t, of the added 
elements, R, L, and C, is the vector 
length of the ratio of the source and 


delivered voltages in Fig. 3: 



R=-f iXu-x.y 

(R-fRc')*+(XL-Xc)=> 

Xi. and Xc are of equal value at fr, the 
frequency of resonance and this value 
will be called Xr. Therefore, 


R“ + X 


..[f-fr 


[---V 

Xr^ Lfr f J 


(R-f Ro')=' + Xr * " 

Transmission is minimum at fr and 
its value is 

R 


tr = - (3) 

R,.’ + R 

Ho' in equation (3) is established by the 
original circuit, and it will be assumed 
that no changes will be made in the ele¬ 
ments determining this quantity. Since 
tr is given hy the requirements of the 
resonant equalizer under design, the 
value of R may be determined at once 
from (3): 

tr 

K - K. - (4) 

1-tr 


It will he apparent to the reader that 
tr is the transmission ratio correspond¬ 
ing to the maximum loss desired. This 
maximum loss in decibels is given by 
(Continued an page 498) 



Fig. S. Curve* like those of Fig. 4 but aligned along the frequency axis. These are obtained by varying 

R and Ro' (in Fig. 4) simultaneously. 
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SERVICING QUESTIONS & ANSWERS 


P,T. BURN-OUTS—HISSING- 
RESISTOR BURN-OUTS 

(143) R. F. Shcrfy, Sunbury, Ohio. 

(Q.) Will a|3|)reciate it if you can help 
me on some trouble with a Stewart- 
Warner model R102A: (1) The power 
transformers seem to burn out frequent¬ 
ly. Is there any special cause? (2) 
Cannot get out a “swishing” or hissing 
noise when volume conti'ol is near full- 
on. Tried a new one, same trouble. (3) 
The 2 resistors, 6,000 and 5,000 ohms, 
respectively, parts Nos. 67,330 and 67,- 
329, over-heat and burn out. I tried 1,200 
ohms extra in series but still they get hot. 

(A.) (1) The Stewart-Warner model 
R102A receivers frequently have 
burned-out power transformers from 
overload, caused by filter or bypass 
condenser breakdown. (2) To cure the 
“swishing” noise, which is tube noise, 
and common in all high-gain amplifier 
systems, increase the capacity of the 
type 24 detector plate bypass condenser 
from 250 mmf. to any value up to 
0.002-mf.; the proper value to use may 
be found by trial, (3) The bleeder re¬ 
sistors may be increased to 12,000 and 
10,000 ohms, respectively, which will 
give less heating and approximately the 
same voltages. 


FADING 

(144) T. Wajeiechowski, Brooklyn, 
N. Y. 

(Q.) I have an RE20 RCA Victor, 
It plays a few minutes and then it fades. 
If the set is switched off for a few 
minutes and then turned on again it 
plays loud again and fades as before. 
Sometimes while the set is playing, if 
I short the cap of the 1st I.F. tube to 
the chassis with a finger, the set dies 
away. It comes back if the cap of the 
Ist-detector is touched. The set will also 
come back to original volume if a wire 
from the chassis is hooked to the lead 
going from the 0.5-meg. resistor to the 
control-grid of 1st I.F. and R.F. 
amplifier. 

I have tried replacing all condensers, 
one at a time, have resoldered all coil 
connections, have replaced the tubes 
one at a time, aligned the set and it 
still fades. I also replaced all the re¬ 
sistors at one time. After this the set 
did not fade much; but now, after play¬ 
ing for a while, if the switch is snapped 
off and on there is an increase in 
volume. There is some distortion pres¬ 
ent also. 

(A.) The condition which you expe¬ 
rience with the RCA Victor model RE20 
is one common to this particular model; 


P.A. SALE TO SKATING RINK 

I HAVE found that W. L FULLER, JR. here in Parkersburg, 

in most every Rol- West Virginia. They 


lerilrome (skating rink, to you) the music 
is of very poor quality and in many cases 
it cannot even be heard when very many 
skaters are on the floor. If you are a skater, 
you will probably agree with me on this 
point. If you are a rink owner, you will 
say have got the best equipment that 
money ean buy, so how will I eliminate this 
trouble and get good-quality music?” My 
answer to you, Mr. Rink Owner, is that 
this trouble can easily be eliminated, pro¬ 
viding you are willing to call in a competent 
sound man and use only sound equipment 
that is made by an old-line amplifier manu¬ 
facturer and not some of the “fly by night” 
concerns that offer you equipment at 
ridiculously low prices. 

The writer has just finished installing the 
sound equipment for the Farr Rollerdrome 


are using the following equipment: 

1— Thomas B. Gibbs amplifier, model 
No. 45XXO, which peaks at 45 watts. 

2 — small horns with Oxford 12-in. P.M. 
speakers. 

Mr. Farr already owned 2 flat baffles, 
4 ft. square, and 1 wooden horn, 4 ft. long, 
that he had been using at his swimming pool 
this summer past. In this equipment was 
also a crystal microphone. Another piece of 
equipment that the writer had to install 
was a new electric organ, which now is 
being used 6 nights per week and is re- 
amplified through the microphone and 
sound equipment. Two afternoons a week, 
for the matinee, an automatic phonograph 
is used for the music for the skaters. 

The rink is located in a building 150 ft. 

(Conthtued on page 500) 



fading is almost always caused by a 
leaky 0,1-mf. condenser m the power 
laiit. This condenser, one section of a 
block, and identified by a blue lead, is 
employed as a grid filter. 

Distortion is probably due to a car¬ 
bonized voltage divider system. It is 
best to replace these carbon resistors, 
employing a 6-W. wire-wound unit as 
the screen-grid drop section. 

CRACKLING NOISE 

(145) W. R. Wonsettler, Oil City, Pa. 

(Q.) I have a Grunow model llG in 
my shop for service which is giving me 
no end of trouble. This set was in an¬ 
other shop 2 months without success. It 
uses the following tubes; 3-6K7’s, 
2-6C5’s, 2-6F6*s, 1-6H6, 1-6G5 eye tube, 
1-5Z3, 1-6A8. 

An extremely violent ci*ackling noise, 
and hiss, are evident at all times. 
Shorting-out the GAS completely, stops 
the hiss, and puts the noise so low it 
can hardly be heard. Pulling out or 
shorting the 6K7, has no effect, in¬ 
dicating the trouble should be in the 
oscillator-mixer. 

I replaced the broadcast oscillator coil, 
with no effect. This noise is on 2 bands 
and not on the 3rd. The results of a 
signal-tracing test, using a signal 
generator, were as follows: antenna 
post, no signal; primary, antenna coil, 
no signal; secondary, antenna coil, weak 
signal; primary, R.F. transformer, weak 
signal; direct input to GAS, strong 
signal and weak station pick-up. 

All these coils show good continuity 
and no leakage between windings on 
my 1.5-ineg. ohmmeter. All plate and 
screen-grid voltages are normal, about 
5 per cent lower than as listed in the 
tube data book. Plate and screen-grid 
currents on the 6K7 R.F. tube are about 
5 per cent lower than as listed in the 
tube data book, thus corresponding to 
the slightly lower plate voltage, and 
indicating a correct grid bias (which I 
cannot measure with my instrument). 

Plate and screen-grid currents do not 
follow any of the noise on this 6K7. I 
connected a meter into the GAS oscillator 
plate circuit and it followed the noise 
slightly. The plate feeding the 1st I.F. 
coil has a normal current also and fol¬ 
lows the noise a little. 

I replaced all bypass (i '^ucr) con¬ 
densers, and also all the i '., 1 ’ units, 
with no results. 

All resistors show continuity. I dis¬ 
connected the tuning condensers and 
tested for shorts but with no luck. I 
also carefully checked the waveband 
switch, without disconnecting any leads. 
All ground connections and most other 
connections were unsoldered. Could the 
coils be bad in this set in spite of the 
way they check? All tubes were re¬ 
placed so the trouble is not in them. 
This set is a headache. 

(.A.) You have trouble either in the 
A.V.C. circuit or with a lateral-wound 
primary coil of one of the stages. 

For trouble in the A.V.C. circuit, 
(Continued on 502) 
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Fig, 2A‘~-lncorr«ct speaker angle. 6—Correct speaker angle. C—Incorrect speaker placement. D—Correct speaker placement. 


4jour to Select and J^ltzce 

SOUND EQUIPMENT 

Much has been written about somid equipment but nearly always the discus¬ 
sions have been either highly technical or devoted mainly to one or tioo specific 
items. It is hoped therefore that the following, brief Impart article v'ill 
hare value as a coordinated presentation of elementary sound data. 


W ITHOUT an enclosure of some 
kind to act as a sounding board— 
similar to the .«ound board on a 
piano or other musical instru¬ 
ment—any loudspeaker will rattle and 
produce only thin, high tones instead of 
natural, full-body tones. Even damage 
may result to the speaker if it is oper¬ 
ated without an enclosure of some sort. 

There are 3 styles of speaker en¬ 
closures commonly used (see Fig, 1) : 
the baffle, the projector and the trumpet; 
the baffle, however, as we shall see, in 
some in.stances may not seem to be an 
“enclosure” except perhaps in an acou.s- 
tical sense, 

BAFFLES 

The Baffle is the most commonly used 
type of speaker enclosure. It spreads the 
sound over the widest possible area, and 
con.sequently does not direct the sound 
as far as Projectors or Trumpets. Its 
types and uses are: 

Walnut-Finish Wall Baffle: For 
church, mortuary, auditorium, ball 
room, and similar interiors where a 
dignified wall baffle is desired. 

Flat-Baffle Board: For mounting 
speaker flush with the wall. May be 
covered with decorative tapestry to fit 
the furnishings of any room. 

Carrying Case: Used in all types of 
portable work. Also protects speaker— 
weather-re.sistant. 

* I'art 1. lust iii(icilh. (U-M-riltfd Mii 


^PART li LOUDSPEAKERS 

Dynamic Reflex: Emphasizes bass. 
Especially good for music where the low 
tones are important, as in church and 
mortuary organ music. 

PROJECTORS 

This device directs sound in a nar¬ 
rower beam and causes it to carry 
farther than do Baffle.s, Also they pro¬ 
duce crisp, penetrating tones; and force 
sound under balconies, out over athletic 
fields, etc. Its types and uses are: 

Steel Alloy: For outdoor and indoor 
work. Most stuidy horn we know of. 
Spun steel-alloy. Built to stand all- 
around hard service. 

Aluminum: Less rugged but a good 
horn where initial cost is important. 

Flared Baffle: Has the mellow tone of 
the baffle plus the directive qualities of 
the projector. Use it behind screens or 
built in the wall. 

TRUMPETS 

This enclosure confines sound to a 
comparatively narrow beam, and thus 
directs it the farthest possi!)le distance. 
Produces a crisp, more penetrating tone 
than Projectors, Used extensively for 
stadiums, belfry ehime systems, etc. Its 
types and uses are: 

Seamless Spun: The strongest trum¬ 
pet built. Seamless .spun construction 
assures years of service without denting 
or bending. Made of .steel-alloy. 

Sectional Aluminum: Made of dural>le 


aluminum; comes in 2 sections which 
bolt together. Gives good results with 
speakers designed to properly fit it. 

Compact Type: Rain can*t hurt it. 
Same steel-alloy construction as seam¬ 
less trumpet above. Use it anywhere for 
best results on both music and voice, 

GENERAL DATA 

Volume controls may be easily con¬ 
nected to each speaker . . . adjust 
volume to suit individual locations. 
These are incorporated in the larger 
sound .systems, where church belfry 
horns and indoor baffles are likely to be 
used at the same time, so the volume on 
the indoor speakers can be reduced. 
Where projectors and trumpets are 
permanently mounted out-of-doors, the 
use of covers assures trouble-free serv¬ 
ice. They may be easily slipped on or 
off. Rain proof, compact trumpets need 
no such protection. Baffles may be used 
outdoors, but should always be taken in 
out of the weather after using, 

Whenev'er speakers are operated more 
than 150 feet from the amplifier, a 
long-distance transformer must be used 
on each speaker, or a speaker selector 
box used, which will accommodate up to 
6 speakers. Either the transformer or 
selector box ea.sily connects to the 500- 
ohm terminals on the amplifier. 

In all installations, the speakers should 
(Cnntiuued ou paf/e 499) 



RADIO-CRAFT for FEBRUARY. 


940 


475 











MY SMALL-TOWN SERVICE SHOP 

“I moved into a town oj 1,600 people, started a service shop on practically a dime 
and succeeded despite a long-established competitor "—Mr. PowelVs remarks in this 
article are his own and do not necessarily reflect the opinions oj Radio-Craft. 

ROY POWELL 



This is the self-made moneymaking workbench of Mr. Powell. The instrument board contains several 
commercial units plus many home-made practical instruments. It is perhaps not the ultimate in professional 
appearance but it earns a livelihood for him—and that's what counts. 


The Letter . • • 

I am enclosing willi this letter an article 
that I thouKht might possibly bo of some 
interest to someone <ithor than myself and 
might if it should get far enough along 
be of some help to some other struggling 
Serviceman hke myself. 

I would l>e very much honored if you 
should be able to use it or any part of it. 
It was not prepared as an advertisement 
for your magazine but does contain <iuite a 
bit of liadiO’Craft material. If most Serv¬ 
icemen are like myself they read the articles 
and look at the advertbements but very 
neidom try any of the circuits on teat equip¬ 
ment. I have read liadio-Craft regularly 
since 1932 but always bought my equipment 
ready-made. But recently financial diffi¬ 
culties have prevented my buying much 
equipment 1 needed so I have' found a new 
u.se for liadio-Craft and a most profitable 
one. 

I Wonder if other Servicemen in circum¬ 
stances similar to my own could not Profit 
by this “autobiography" of my service shop. 
I realize this article is a little long to hope 
for a place in your magazine but it is just 
as short as I could make it and get in one- 
third 1 would like to say. 

Thanking you kindly for your time. I am 
Yours truly. 

Roy Powell 


The Article . . . 

In the Radio Service business the 
2 most difficult and non-profitable 
problems are the “Intermittent Bug^’ 
and the “Test Equipment Bug.'' 
Gradually, instruments are now being 
put on the market that enable the 
repair man to deal the death blow to 
those intermittent problems in a much 
.shorter time, thus enabling the rejiair 
man to produce a better, more economi¬ 
cal job in much shorter time. 

These instruments do a jam-up job 
and are worth their price many times 
over. But when the repair man has 
a small town in which to operate, as 
does the writer, the price of these 
instruments and the rapidity with 
which set models change, making his 
lest equipment inadequate, the test 
equipment problem looms up a “bigger 
}>ug" than the intermittent and when 
you have a combination of the 2, then 
to say one gets terribly discouraged 
is putting it entirely too mildly. 

The following is a discussion and 
description of how the writer has to a 
very great extent overcome the 2 bugs 
and at the same time made a pretty fair 
living in a town of 1,600 people with 
one competitive service shop that had 
been operating here for several years 
before we moved in. 

The writer might state here that he 
sticks strictly to service and installa¬ 
tion, the sales he comes in contact with 
being referred to the 2 local dealers for 
whom he handles service and installa¬ 
tion. 

FOUNDATION 

The writer moved to this town about 
18 months back and started in business 


with “The War Department'' (wife) as 
an official book-keeper, telephone girl, 
and head of the tube testing and selling 
department; a ’36-model Plymouth auto¬ 
mobile; and, a volt-ohm-milliampere 
meter costing $23.50, and a signal 
generator at $15, which he had acquired 
while working for a furniture store on 
a salary. A total sum of $40, in cash, 
was left after moving down the 2 rooms 
of furniture. Parts on hand were a few 
bypass and filter condensers, resistors 
and 4 audio transformers; tubes were 
obtained on consignment in a deal sup¬ 
plying 2 manuals. Ten dollars of the 40 
went for rent on a small, fenced-off 
space in a garage, for a shop. Seventeen 
dollars went for an English-reading 
tube tester. Last, but very important 
(as you will later .see) $3 went for a 
special rate on Radio-Craft for 2 years. 

The signal generator we retired just 
as soon as we had adequate credit to 
purchase another one the parts dis¬ 
tributor had used to demonstrate. This 
we got for $25 instead of $36.50 which 
it sold for, new. 

Now we had the foundation for our 
Radio Service business. And during our 
spare time we busied ourself with get¬ 
ting the other necessary equipment to 
enable us to turn out our work faster 
and take care of the intermittent jobs 
and all slow-moving work. 

EQUIPMENT 

In one of our Radio-Craft magazines 
we found the description of a trans¬ 
former for varying the line voltage 
from 90 to 145 volts, this we constructed 
to help the intermittent sets to cut off 
so that we might slip up onto the 
trouble. Cost—about 1 hour's time. 


Next we needed an oscilloscope, not 
so much that we needed it for realign¬ 
ment but our competitor had one and 
advertised the old X-ray soap. Well we 
found in a back issue of Radio-Craft 
(we save them all) an article on how 
to build one using a 913 tube for about 
$10; this we built, using instead a 2-in. 
tube. Now we X-ray too. Cost—about 
$12.50. 

We found that we very much needed 
a meter that could be used to check 
A.V.C. and grid voltages without dis¬ 
turbing the operation of the set. Our 
parts man brought us out one of the 
20,000 ohms/volt type but we found as 
all other Servicemen have, I imagine, 
that this would not do the job satis¬ 
factorily and the meter was so delicate 
it was out of order before the salesman 
was well out of town. When he came 
back in 3 weeks we met him at the door 
with it—and 20,000 words not so kind 
to hear. We decided that nothing but a 
V.-T. voltmeter would do, so back we 
went to the magazine file, and after 
glancing through several issues we 
found just what we wanted, one that 
was simple to construct and where most 
of the parts could be found in the junk- 
box. With an old Weston 301, 0-1 ma, 
meter we had on hand, and about 2 
hours' time, we had a very efficient 
vacuum-tube voltmeter. Cost^—about $1. 

By this time the channel analyzers 
had hit the market but we could not see 
where we could invest roughly $100 for 
any one instrument even if a Service¬ 
man's prestige was enhanced by being 
furnished with it. So again our spare 
time was taken up in the magazines and 
after trying several different types of 
(Continued on page 497) 
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USEFUL KINKS AND CIRCUITS 


Coiifrihutioiis to this vetc department are paid-for at space rates; what 
preriousip-tiupublished ideas to help fellow Servicemen, experimenters, etc., 
do you want to submit? A short description and pencil sketch ivill do. 


"BLACK LIGHT" FILTER 



• A SIMPLE filter that is ideal for 
photoelectric-cell work can be made 
very simply and inexpensively. The 
drawing^ shown here gives all dimen¬ 
sions and structure. This particular 
filter was designed for use with a 21 
candle power auto lamp, but if you are 
using a stronger light just add more 
layers of cellophane. I have had great 
success with this type filter as used for 
“electric eye*' burglar alarms, invisible- 
light wild animal photography, light 
transmissioii, c*tc, 

MartiX I). Kokiii.kr, 
Klniuuyoil PurUy III, 


"INTERMITTENT" INDICATOR 



designed to register any changes in 
watts consumption of intermittent re¬ 
ceivers, but the rheostat may be cali¬ 
brated to make a wattmeter. 

The meter was rescued from the 
junk heap out of an old “B”-eliminator. 

The set under observation should lx* 
plugged into the receptacle and the 
rheostat adjusted until the meter reads 
on the center position. 

\Vm, Orrett, 
Orrvff\s Radio Sender, 



Torn nfttf 

Ont„ Can. 

XTAL PICKUP 

COMPENSATOR 

0 25' 

MCO. 

^SmiElO 

- 


1- 

1 AAA 

WW - 11 ;^ 

1 

10.000 ^ 

^ o:^' 

f COW*'’£N5ATO« FOR C«V5TAL PlCKU^’^ 


• SHOWN hero is a suggested com¬ 
pensation for a crystal pickup when 
used with public address systems of 
medium or high power. Isolate the com¬ 
pensation circuit by shielding, 

UCA Mfo. Co.. 

Ctnowerrial Soittid Dir, 


NEEDLE SCRATCH FILTER POWER VS. DIODE DETECTION 


vrp. 0-iM. 

’•*''' * 1 p 

FiuTEd C^OaES ••■•tLMV 


x/ I 

1 

1 1 :50'0hv 

5 1 0-’- 

iMPuT 

1 O"'- 1 X r 



/ MA.isET,c PiCkuP SCOATCM Fl4.TeR'>^ 


• A NEEDLE scratch filter for mag¬ 
netic pickups when used with public 
addi’ess systems is shown. The scratch 
tiller assembly should be isolated by 
shielding. 

RCA Mfg. Co., 
Commercial Sound Div, 


EMERGENCY RECTIFIER 

• ONE day as I turned on the power 
pack the rectifier tul)e, which was an 
80 tube, burned out. The radio store 
did not have any in stock so I tried this 
stunt. Another radio set of mine had 
sevei-al type 71 tubes, I took two of 
them and connected them in the follow¬ 
ing manner: 





- 'k I “.T 

<~1 



‘I 1 





S .. . I 

;:Lc 1 

i 

— 1 original 

.-OOK.r^ 


^11 

° i 


The grid prongs were sawed otf and 
left floating. The original hookup is the 
second of the 2 shown here. 

Burton E. Vaughan, 

Rerkrlcjf, Calif. 


NOISE-PROOFING AUTO 
ANTENNAS 



• IP you find that most of your motor 
interference on “over top” antennas, 
comes from the section that runs from 
the Cowl Ventilator to the top of the 
windshield, try the following remedy: 

Solder one end of a length of No. 20 
covered stranded wii'e to the car as a 
ground, and wrap the wire around the 
antenna until you get to the bend that 
goes over the top of the car. In most 
cases this will eliminate all of your 
motor interference. 

H. T. Middleton, 
Cedar at iff Vt, 



• THERE ai’e many radio sets in use 
t(«lay which have “power” detectors. 
Although “diode” detectors have less 
gain and tune more broadly, it is well 
knowm that 90'i? of radio users tune-in 
to strong nearby stations, and, of 
course, diodes give high-quality repro¬ 
duction. The present power detector 
(triode or pentode) can be used, but 
.sometimes it is diflTicult to install the 
tiiode load resistor in the negative leg 
of the detector coil, especially in T.R.F. 
sets. This difficulty is olwiated by con¬ 
necting the load resistor from cathode 
to ground and the diode works just as 
well. Break at points marked X in the 
diagram and reconnect as per dotted 
lines. 


SIGNAL-TEST SERVICING 



e IX servicing leceivers, the Voltage 
Te.<t method is found inadequate be¬ 
cause it does not show up trouble in the 
antenna coil primary, open or .shorted 
secondary, shorted tuning condensers 
and trimmers, open bypass condensers, 
I.F. trimmers, etc. 

I use a sort of “Signal Test” unit 
which is very cheap to make and very 
ellcctive. It is a 1-tube gridleak detector 
with earphones but minus the tuning coil 
and condenser. With it I can follow the 
signal from the 1st grid lead to the 1st 
R.F, tube. Shorts and opens would be 
found immediately. The test prod goes to 
the plate of that tube, and so on to the 
other tubes all the way down to the out¬ 
put tube and output transformer. In this 
way I can locate weak stages, track 
down sources of excessive hum and find 
out .sources of distortion, etc. The tester 
is small and light. 

Use a type 30 tube, or 1 of the new 
i)attery types. Use anywhere from a 12- 
to a 22-V. “B” battery, Gridleak—1 to 3 
megs. Grid condenser—100 to 260 mmf. 

J, C, Ravelle, 
Xeuarkf N. J, 
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Radio Service Data Sheet 


STROMBERG-CARLSON NO. 425 FREQUENCY MODULATION RECEIVER AND “CONVERTER" 

(Models 425H and 425HB—Chassis 30315 and 30316, respectively) 8*Tube Superhet.; Tuning Range 40 to 44 Megacycles (40,000 to 
44,000 Vc.); Intermediate Frequency 2.1 Megacycles (2,100 Itc.); 105 to 125 V.; A.C. Operation; Power Consumption, 79 W. 





(Sec Pata Sheet STl for other 





GENERAL INFORMATION 

This receiver is designed for the reception of 
frequency-modulated broadcast stations only. 

The "Armstrong Wide-Swing Frequency 
Modulation System*’ used in this receiver is an 
outstanding development in radio. It makes 
possible ; 

1. Static-free n-ception: both natural and man¬ 
made static is virtually eliminated. 

2. Noise-free reception ; the tiilw and set noises 
present in ordinary amplitude modulation 
receivers are virtually eliminated, 

3. Extreme high-fidelity reception; noise-free 
reproduction of an audio range limited only 
by the capacity of the human ear or the audio 
-ystem of the receiver is possible without in¬ 
terference. 

4. Interference-free reception ; 2 stations can¬ 
not be received at the same lime. 

This system is patented and Strom berg-Carl¬ 
son manufactures these receivers under an Arm¬ 
strong license. The Federal Communications Strom berg-Carlton model 425 H F.M, receiver. 
Commission has established 6 channels between 
40 and 44 megacycles for frequency-modulateil 

transmitting stations. Since this is a comparatively high frequency, the distance over which recep¬ 
tion IS Possible is limited. It should aUo be noted that the fidelity may be limited by telephone 
lines, or by program transcriptions, although this condition will, undoubtedly, be improved as 
time goes on. 


USING AS A "CONVERTER*' 

^ "converter’' lor adapter) so that the audio system of a good 

high-ndehty receiver of the ordinary amplitude modulation typi* may be iitilixod to provide the 
type of high-fidelity reception only possible with frequency modulation. 

It is only necessary to coiinect the single pin-jack on the back of the chassis I labeled Frequency 
Modulation Sound Output Jack) to the Phono Input of any other receiver or sound system by 
means of the cord provided. 

In this way, the speaker of the 426 Receiver will act as a "twt'eter’’ oi* treble speaker and the 
speaker system of the amplitude modulation receiver will serve as the bass speaker. The balance 
lieiween the 2 speakers can be controlled by operating the 2 volume controls. 



ACCESSORIES 

ANTENNA 

The proper antenna for frequency modulation reception will 
depend uiwn the distance from the stations which it U desired 
to receive. In some locations, a simple single-wire antenna will be 
suitable hut for beat reaulU, the Stromherg-Carlson No. 6-A 
Antenna Adapter used in conjunction with the No. 6 Antenna to 
which the amplitude modulation receiver is connecteil is recom¬ 
mended. 

It may also be necessary to utilize a horizontal dtiiolc type of 
antenna in some locations. 

PLAYING RECORDS 

If this set is used as a ’’converteii*' the phonograph should be 
attached to the amplitude modulation receiver in the regular 
way. <The installation of a simple switch will eliminate plugging 
and unplugging.) 

If this set is used as a receiver, the sound output jack may be 
readily converted to a phonograph input jack by removing the 
hlack-white wire which comes from this jack from the terminal 
block to which it is connected and connecting it to the high side 
of the volume control (this is the terminal on the volume control 
to which resisbir R-11 is attached). 

After this has been done, it is only necessary to plug in a 
record player, tunc to a quiet place on the dial and proceed to 
operate. 

ADJUSTING DIAL LAMP 

One dial lamp is used to illuminate the dial on the No. 426 
Receiver. To adjust the dial lamp for proi>er illumination of the 
dial, slide the lamp socket back and forth on its mounting bracket 
until maximum illumination is obtained. 

NEW SPECIAL ALIGNING INFORMATION! 
GENERAL 

Never Realign Unless Absolutely Necessary- 

All aligning adjustments are carefully made at the factory 
with special equipment which is designed for aligning frequency 
modulation receivers. The limitations of commercial oscilloscopes 
and other ordinary test €<iiiipment are such that alignment should 
not be attempted in the field unless ab^olIJtcly nei'essary. 

If alignment is attempted, it will not be successful unless the 
instructions which follow are adhered to exactly. 

The following e^iuipmcnt will bt* required: 

1. A good signal generator with variable output voltage, (All 
adjustments are made using an unmodulated signal.) 

2. A good center ''O’* microammeter with lOO divisions on 

each side of Always have receiver volume contiV)! full-on. 

See location chart for location of aligning adjustment screws. 

I. Discriminator Adjustment. 

1, Tune the set to the extreme high-fr€(iuency end of the dial 
(44.6 megacycles!. 

2, Connect the center "O" microammeter with a 1-megohm 
resistor in series across onc-half <if the discriminator load (from 
ground to the junction of the two 100,000-ohm resistors R12 
and R13). 

8. Connect the ground terminal of the signal generator to 
the ground terminal of the chassis. 

{CotUmued on Dotn Sheet, No. S7t) 
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STROMBERG-CARLSON NO. 425 FREQUENCY MODULATION RECEIVER AND "CONVERTER" 

(Models 425H and 425HB—Chassis 30315 and 30316, respectively) 8-Tube Superhet.; Tuning Range 40 to 44 Megacycles (40,000 to 
44,000 kc.); Intermediate Frequency 2.1 Megacycles (2,100 kc.); 105 to 125 V,; A.C. Operation; Power Consumption, 79 W. 

(Svc Data Sheet S70 for other in format ion.) 


(Continued from Data Sheet A'o. 2To) 

4. Introduce ati tinmodulatcil si^nul 
of 2,100 kilocycles to the Kfid (tenninal 
No. 4 I of the 6SJ7 limited tube usinjr a 
O.l-micrufarad condenser in series with 
the oiitiiut lead of the aiKnal Kenerator. 
(Appi'ux. 1 volt siltnal is necessary. I 

6. Adjust the primary of the discrimi¬ 
nator transformer for maximum reading 
of the microammeter. 

6. Remove the microam meter and the 
l*metfohm resistiir from the junction of 
R12 and R13 resistors and connect them 
across the whole discriminator load 
(from the hitrh side of the R13 to 
Bround). 

7. Adjust the Secondary of the dis¬ 
criminator transformer for "0" readintf 
of the microammeter. 

II. Intermediate-Frequency Adjustments, 

Important: All intermediate fre<iuenc> 
adjustments are made tisinB the sanu- 
unmodulatcvl siBnal of 2.100 kilocycles. 
Each I.F. staKe mu.st be adjusteil inde¬ 
pendently'and in the order Biven. Do not 
make any overall adjustments after the 
previous stajce is aliBned. 

1. Disconnect the jumper wire fnjm 
the low side of the limiter jrrid resistor 
(RIO) and connect the microanimeter 
directly to this wire -without usintr the 
1-meBohm resistor. 

2. Connect the output lead from the 
sijsnal Bcnerator with the (M-microfarad 
condenser in series to the (trid of the 
6AC7 2nd I.F. tube (tormina) No. 4). 

3. Adjust the secondary of the 3rd 
T.F. transformer for maximum readinB 
of the micronmmt’ter. 

4. Adjust the primary of the 3rd I.F, 
readinB of the microam meter. 

5. Connect the output lead from the 
0.1-microfarad condenser in 
tube (terminal No. 4>. 



Bottom side of chassis showing locations of trimmers and tube terminal numbering. 


transformer for maximum 


siBnal BOnerator i 
aeries to the Brid of the 6AC7 


cith 

1st 


thi' 

I.K. 


('ACTION: Kcniovt 


CONTINUITY TEST 

lilt tubes anti disconnect 


the reeeiver from the 


6. Adjust the secondary of the 2nd I.F, tran.sformcr for maximum 
readinB of the microammeter. 

7. Adjust the primary of the 2nd I.F. transformer for maximum 
readinB of the microammeter. 

8. Disconnect the black wire to the antenna coil from the Brbl 
terminal of the 6SAT modulator tube (terminal No. 8) and connect 
the outinit lead from the siBnal with the 0.1-microfarad condenser 
in series to this terminal. 

9. Adjust the secondary of the 1st I.F. transformer for maximum 
readinB of the microammeter. 

10. Adjust the primary of the 1st I.F. transformer for maximum 
readinB of the microammeter. 

III. Radio-Frequency Adjustments. 

(Leave the siKna) Bcnerator connected to the Bcid of the (iSAT tulie 
in the same manner as when adjtistinB the 1st T.F. transformer.) 

1. Set the siBnal Benerator frequency and the receiver tuninjr dial 
to 43 meBacyoles. 

2. Adjust the o.scilIator aliBninK condenser locatefl on top of the 
BanB condenser unit for maximum readinB of the microammeter, 

3. Remove the output lead and the 0.1-microfarad condenser in series 
with it from the Brid of the 6SA7 tube and resolder in its i>riBinal 
position the black w*ire which was removed from this terminal. 

4. Replace the 0,1 -microfarad condenser in series with the outpul 
lead from the siBnal Bcnerator with a 100 -ohm carbon-type resistor 
and conn<’Ct it to the antenna terminal of the receivt-r. 

6. Adjust the antenna aliBninB condenser locnt(‘4l on top of the BnriB 
condenser unit for maximum readinB of the microammeter and. J4t 
the same lime, rotate the BanB tiininB condenser back and forth 
thrntiBh resonance to obtain maximum reailintr on the microammeter. 

IhfFOItTAKT: Do not ffo hark and touch up any adjuntmentu prcci- 
oualj/ made. If the rccciccr is not in proper alifjnmcnt after eomphfmii 
the adjustments outlined above, {to back «»ci start over again onrf 
follow the instruetions through to the finish, 

6. Re-sobicr the jumper wire to the )«Xv side of the limiter Brid 
resistor (RIO). 

NORMAL VOLTAGE READINGS 

Take all readinBs wdth chassis oia*ratinB and tunisl to approximately 
43 moBaoycles—no siBnal. Use a- line voltafto of 120 volt.s, or make 
allowance Gw any sliBht difference. 

Use a Bood hiBh-resistance voltmeter havinB a resisGinco of at lea.sl 
1,000 oh ms/volt. Take all D.C. readinB^ on the ,'iOO-voIt scale except 
when an asterisk appears. Read from intlicatfx) terminals 1f> chassis 
base. location chart for position of terminals. 

A.C. voltaBes are indicated by asterisks 


Use a Booti ohmmeter callable of measuriiiB accurately up to several 
meBohms. 

The ri-sistanecs BiVen are often approximate, oWinK to electrolytic 
condensers in the circuit. When this is the case, be sure to reverse 
the te.-t leads and read the hiBhcst resistance. 


Roatl from intlicatod 
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to chassis base. 
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OTHER TESTS NOT SHOWN ON CHART 

Antenna terminal to chassis base."short” 

Ground terminal t(j chassis base ."short” 

K.M. S<iunil Output Jack to cha.ssis base .1 meBohm 

Terminal., of A.C. pluK to chassis base.“open" 

HelWt-en terminals of A.C. jiIub: 

A.C. swiirh open ..‘‘open" 

A.C. switch clu.sei) .6 ohms 

U.K. coil tests measured directly across R.F, coil terminals. 

Ll—0.2-ohm, L2—'short", L3—"shon". L4—"short", LI3—55 ohms. 


'Ccrtnhmls of SrH-krl- 
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‘Read on lowest possible scale of voltmeter. 
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This is the first (letail(?d description of procedure on 
servicing frequency modulation receivers so far presented 
in Radio-Craft, Althouprh few of these rcKieivers have as 
yet been sold, taking all makes together, in comparison 
with the n uni her of amplitude modulation receivers sold 
previously, either in total or during the same sales period, 
many Servicemen will want to analyze the circuits and 
study the servicing jirocedurc so that they viill not be 
caught unprepared when frequency modulation receivers 
arrive in their neighborhood and require installation or 
service. It i.s for these foresighted technicians that Data 
Sheets Nos. 1^70 and 271 have been prepared. (For addi¬ 
tional “F.M.*’ data, see “Frequency-Modulated Programs 
on Your I^resent Receiver!“, in the Dec. 1931) and Jan, 
1940 issues of Radio-Craft.) 
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"ELECTRONIC GUITAR" 

Dear Editor: 

That article about electric guitars (in 
the November, 1939, issue) was OK but just 

yrs. too late, for my part. Three years 
apro I hatl a yen for an Hawaiian guitar 
but couldn’t find any dope about the pickup. 

So I started experimenting and after 
trying all sorts of magnets and coils, finally 
hit on the type I am now using (see draw¬ 
ing). It is the only one that I have had 
that would give equal intensity on all 
strings. As the drawing shows, a split mag¬ 
net would make it easier to replace a string, 
but strings don’t have to be changed very 
often. The coils, from old-time telephone 
hand-receivers, are saw'e<l-off and soldered 
to the bottom polo-piece. 

Now' the one in the magazine is all right 
for Spanish style (plectrum) because the 
strings vibrate quite a bit but on Hawaiian 
the pickup has to be as close to the bridge 
as possible, and those strings just don’t 
shimmy much. 

Ileing in the sheet metal business since 
1923, it was a cinch to make the guitar out 
of metal; all I use<l from a real guitar was 
the neck! The guitar body can be any shape, 
just so it is <leep enough to set the magnet 
in. My guitar is composed of galvanized 
iron, copper, and stainless steel, and even 
some sheet brass, but the instrument can 
also be carved out of wood, etc. That’s 
enough about the guitar; it can be made 
any way the builder sees fit. 

Now there is one thing the article forgot 
to mention, and that is, that for any results 
whatsoever you must have strings that are 
magnetic. Nor will ordinary strings work 
satisfactorily. I use Rickeiibacker strings, 
but there are many others on the market 
that are also goo<l, but I will say again you 
have to have special strings. I tried the 


common strings and I feel I know w'hat I 
am popping-off about. 

There is one more thing, if a person 
doesn’t have a high-gain amplifier, there is 
no use trying to make a guitar. Just forget 
about it. One amplifier I have has a 2A6, 
5.3, .5(1. and i>.-p. 2A.5’s. One channel straight 
through and another coming in on the 
other half of the 53. The other amplifier is 
a rebuilt Edison 8P; a 57-53 hooked in 
parallel, and p.-p. 45’s. This amplifier has 
only one channel for domestic use. 

Gilbert Vivroux, W5ALN, 

Seguin^ Texae, 


Thunkn a lot for your %'ery fyertinent 
commeyitSy Mr, Vivroux. H’c are sure many 
Radio-Graft readers will be interested to 
learn of thrnc tips. 


RE: "WANTS TRANSMITTER 
ARTICLES" 

—YES 

Dear Editor: 

I was very pleased when I saw an article 
in your last issue hy Kenneth S. Babb, 
because he hit the nail on the head. In 
my opinion, a good transmitter design or 
two is the main attraction of any radio 
magazine. I would like to see a medium- 
power (100 watts), 100 per cent modulated 
transmitter of conventional design; and so 
would others whom I know. 

E. G., 

Rock Island, 111, 

—YES 

Pear Editor: 

Not so long ago, you used to have a very 
good magazine. Since that time, your maga¬ 
zine has taken a tendency toward another 
branch of liulio, in fact, you have fallen 


over backwanls to stress the servicing end 
of radio. From cover to cover, one can 
read various articles on other phases of 
this broad field, but the main backbone of 
them all is service and the Serviceman. 

I have had my amateur license for only 
one year, but I believe that most “hams’’ 
would string along for more features for 
the amateur. These could include trans¬ 
mitter construction data, receivers, etc. As 
I remember it, you published many inter¬ 
esting articles on these subjects a few years 
back. Why not reform and make your pub¬ 
lications include more for the amateur? 
You would have a regular customer here. 

Leslie Diehl, Jr. (W8SPLK 
Dayton, Ohio. 


Well, Mr, Or, ,Mr. Diehl, Jr., and .Mr. 
Cottrell (WUFWV), speak for the many 
who wrote to Radio-Craft expressing their 
desire to see amateur-radio articles in 
“R.-C.” Now loVs see what the opposition 
has to say. 


—NO 

Dear Editor: 

I have up to the present time been an 
avid reader of Radio-Craft. Of all the radio 
magazines, Radio-Craft entirely fills the 
needs of a radio Serviceman, It has followed 
a good sane system of putting in the right 
articles for our interest. 

However, I differ in viewpoint with Ken¬ 
neth S. Babb in asking for an article on 
a transmitter. Why waste a page or two in 
an article that will not benefit the Service¬ 
man? There are several magazines that deal 
entirely with amateur rigs. 

(I liked your former magazine binding 
better than the present but that will not 
stop me from remaining a subscriber.) 

I hope that Radio-Craft will continue to 
cater to the Serviceman. 

A. K. Gibson, 

Port Hammond, 
Pritish Cohirnbut, 


—NO 

Dear Editor: 

It was a lucky incident when I picked up 
a copy of Radio-Craft for November, 1939, 
while waiting for a friend. 

During the past several years I have been 
hoping to fm<I a radio magazine which was 
not full of amateur’s gear and what nots. 
Now I know' there arc some 50,000 hams 
on this sphere, and that they really are 
the foundation of radio. But—there are 
also a large number of Servicemen, radio 
hobbyists, and experimenters who do not 
include Xmitting in their interest. Person¬ 
ally, I should like to have a good phone 
rig, but with golf, photography, speedboat¬ 
ing, girls, and radio-phonograph interest, 
(Continued on page 496) 


YANKBETOWN^ U.S.A FLORIDA, 


BAnd .Meters RST QSA d Conditions. 



. 


Renvarks 
PSE QSL TNX 


VY C. E. COTTRELL 


Guitar pickup from ^ 
telephone coils. The 
center of the coils, pole 
to pole, is 7/i6-ln. This 
is just the correct spac¬ 
ing for strings, at the 
bridge. 




<< According to his 
card, which has a 
red rectangle around the 
call letters, Mr. Cottrell 
has a pretty nice rig, 
with a 100-watt 813 final. 
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Alt fhe worthwhile 
Radio Trade News 
of the past Month-— 
Digested for busy 
radio men. 



IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY 


A PLEDGE: — To 
print the important 
news of the radio 
industry; to review 
major news events; 
to help point a path 
to radio profits. 


No. 18 


FEBRUARY. 1940 


No. 18 


“FREEDOM OF SPEECH” | 
FIGHT ON AIRWAVES 

I 

NAB Codr Rrcrives Approval of 
American Civil Liberties 
Union. ’Am/ Sed 

Far from infringing the freedom of 
speech, the code proposed by the NatU 
Assoc, of Bestrs has received approval from 
the NatT Council of Catholic Men, American 
(’ivil Liberties Union, Federal Council of 
the Churches of Christ in America, National 
(^ouncil of Women, General Federation of 
Women’s Clubs, Boys’ Clubs of America, 
Assoc, of National Advertisers, American 
Assoc, of Advertising Agencies, & National 
Education Assoc. 

With groups like that behind it, it would 
appear that congrats, afe due to the NAB 
Code Committee despite the fact that John 
F. Patt, v,-p. of Detroit’s WJR & Cleve¬ 
land’s WGAR, states that the code violates 
freedom of speech & enters the realm of 
censorship. (Note: WJR carries Father 
Coughlin and is in fact the point of origin 
of his broadcast.) 

Advantage claimed for code is that ideas 
without money to back them should get 
same radio break as ideas with big war 
chest. Code in effect carries the F.C.C. ruling 
that when station time is given free to one 
political party, other parties must be 
afforded equal facilities, a step farther. 
NAB believes that if time is available only 
to organizations which can buy it, a dis¬ 
torted picture of American thought may 
result. Text of Edgar Bill’s speech on this 
subject obtainable from NAB is well worth 
reading. 


MFRS’ REPS NOW FORM “REFERS” ASSN 
NEW GROUP MEETS WITH SERVICMEN 

10-Car Caravan Tours 3 Cities; Members Give Dinner 
To Loral Jobbers & HSA Chapters; Discuss 
Problems Affecting Radio Industry 


NEW RCA FACTORY HEAD 



Hdrr\r L. Sommerer, for 30 yrs, with RCA, has been 
appointed mgr. of mfg. for the co. & will super¬ 
vise the plants at Camden & Harrison, N, J.. 
Hollywood, Calif., & Indianapolis, Ind. Born in 
Phila., Mr. Sommerer became a bookkeeper for 
Victor in 1909. Later he shifted to the purchasing 
dept, where he became gen. purchasing agt. Early 
In ’30 he^was made managing dir. of Victor Talk¬ 
ing Machine Co. of Japan & when this was sold to 
the Japanese in ‘37 he returned to Camden, later 
becoming a$s't to the ex?c. v.*p. His 
H.Q. will be in that city. 


.Mfrs.’ reps, from .Minnea])olis and St. 
Paul, who have organized as “The Repers” 
formetl a 10-car caravan to visit Duluth, 
Minn.; Fargo, N. D.; and Sioux Falls, S. D. 
Reps, were each assigned a table in a hotel 
Banquet Hall to show their samples & lit¬ 
erature. All Servicemen & jobbers in the 
trading urea were invited to attend a dinner 
and round-table discussion, Mfrs.’ and job¬ 
bers’ problems w'crc discussed with the 
Servicemen, resulting in a better under¬ 
standing of the problems facing other 
brunches of the industry. 

NEW CHAPTER AFFILIATIONS 
Local Chapters of RS.A have been estab- 
li.shod in Amsterdam, New York; Marinette, 
Wis., and .Minneapolis, .Minn. 

GUARANTEE SERVICE PLAN 
.More and more chapters of the RSA are 
completing the necessary work under the 
Guarantee Service Plan of RSA, which guar¬ 
antees the work of the individual Service¬ 
men and protects the public from unscrupu¬ 
lous operators. Members are reporting in¬ 
creased business. 

NAB-RSA JOINT PROMOTION 
Some 25 chapters of the RSA have been 
participating in the NAB-RSA Joint Promo¬ 
tion for selling the American system of 
broadcasting, and bettering the radio serv¬ 
ice business. 


FACTORY HAND WORKS FOR Ph.D. 



Margaret Kellar, aisambly line hand In the Farnsworth plant at Marion, Ind., 
has left the factory to return to Indiana U, for further studies toward a Ph.D. 
degree. Miss Kellar already holds 2 degrees, having earned her way as 
dishwasher, waitress, tutor. & ass't instructor. She hopes 
to become a math. prof. 


DYNAMIC DEMONSTRATOR SOLVES SERVICE 



G, W. Kimball, Wm, H. Bohike A John Meagher (I, to r.) are shown above 
with new RCA "dynamic demonstrator" unit, a radio receiver so mounted 
that Components and diagram are visible to audience. Instrument simulates 
all types of receiver faults & Chanalyst, atop it, demon¬ 
strates how to locate & correct them! 
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RADIO TRADE DIGEST 


FEBRUARY 


MORE HELPS TO MORE BUSINESS AND MORE PROFITS 
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ARtTURUS 

TMP. TUI I OF. STAH e"r^FiJ-FHANt.<. 


■;•—^ A. Above, fact that poor 
tubes spoil reception is 
brought out in attractive way 
by ful1>color Arcturus counter - 
window card. Free tests pull 
Customers into store. 


H- il#f ^ S'- A-'ii ■. ^ 

■ATiPiaL lilPh iLiii iCCCFIIliEi 


•4 Left, well-planned **shop 
record sheer' by Nat'l Union 
aids Serviceman in noting neces¬ 
sary repairs when testing set; 
helps him give customer accurate 
estimate of fob's cost. 


$YLVaNIA 

RADIO TUBES 


A "Tired tubes" impair reception 
& catchy colored card for 
counter Or window suggests Syl- 
vania for replacement. 

(Tube cards might also plug 
new tubes to catch war news.) 


$’s & N"' 's Dept 


NBC BILLINGS UP for Oot. 

1939 as compared with corresponding 
mo. in ’38, Gross take was $4,219,353, 
For the 1st 10 ino, billings neared 
$37,000,000— 9,17c over same period last 
yr. 

G-E BEAT 19,18 so far this yr. divi¬ 
dends thus far being $1.40 as compared 
with 90c last yr. 

FTC WORKED HARD during yr, 
ending 6/30/38, It received 490,760 
copies of commercial continuities 
amounting to 1,069,944 pgs. of type¬ 
script, 

JUNIOR HIGH students to the num¬ 
ber of over 3.000, surveyed by Yomig 
Americit magazine, gave answers reveal¬ 
ing that 99,4of their homes were 
radio equipped. 


Sales Helps and Deals 

New Paths to More Business 

A wall card is being put out by KLI-lCTIiOVOX* 
/.VC,, to push low price Waleo sap phi re-point 
needles for reproducing, in stores which huudlo 
records, (Tip to dealers: Pcmon.'itrate tho-c 
needles & you’ll sell more of them.) 

Gold, black and red placards atop STIi(/M‘ 
I{HJiG~CAIiLSOi\ "Labyrinth" radiou^ toll that 
tlie set is ready for hi-fi telly-sound when con¬ 
nected with tnfr,*s No, 106 image receiver; & for 
’Staticlesa" radio when connected wdlh No, 426-11 
F,M. receiver. 

Utility shop coat, for Servicemen, of white A 
green tweed effect in dungaree is being offered 
Tit low cost by IlYOItADE SYLVANIA CORD, 
4V>at has 4 lujckeU for tools, etc. Coat-tail may 
be buttoned around legs to protect paiita. Gar- 
nient.'S come in 5 size.-! from 30 to 44, A Rtflvania 
emblem appears on the upper-left pocket. 


PHONO FIGURES were compiled by 
Philco’s J, F, Gilligan, who reveals that 
15,000,000 phonos were sold from 1909 
to 1919, In 1919, 2,100,000 sold. Slump 
carried sales down to 200,000 in 1925 
but phono-radios pulled sales up to 
2,080,000 in ’27. New slump in ’31 
brought sales of only 100,000 phono- 
radios, but in ’37 these climbed back to 
over 370,000—and 40,000,000 records! 
In ’39, Mr. Gilligan estimated, 650,000 
phono-radios were sold. 

ALL TIME HIGH in gross billings 
during KDKA’s 19 yrs, of operation was 
reached in Oct.—18'/t over same mo. of 
’38. 


Telly may take a long step forward if 
rules discussed by the F.C.C, go through. 
These would permit sponsors to pay for 
telly talent but not for telly time. Total 
cost of both, now being borne by studios, 
is said to curtail i)rograni expenditure and 
retard the art. 

As telcceiver mfrs, rtdeased 1,000 sets in 
the Hollywood-Los Angeles area the Thos. 
Lee station announced an augmented 
schedule—9 hrs, per wk. Tom Leo. station 
WGXAO’s owner, reports that 1,000,000 ft. 
of film A 1,000 real live artists have been 
made available for programming following 
this announcement, 

I>u Mont Labs, has readied a bulletin on 
transmitting equipment for best, stations. 
// IS available o^\ly fo such statione whep 
requested on the business letterhead. 

An F.C.C. statement reported in the 
N, Y, rimes reveals that under 1,000 sots 


Persona! 

J. W. “JULE‘* RUlilX who startl'd a^ a clerk 
in Allied Radio Corp/s shipping room has ju^<t 
been appointed afiv. mgr. of the c«. lU- was office 
mgr. A director of correspondence in recent yrs. 

Hr ir. BEW'RTTt dL'^trict radio .specialist of 
Gr-E, since 1930, has been transferred from Min¬ 
neapolis to Bridgeport, Conn., where he is now 
mgr, of radio tube sales. Mr, Bennett was a ham 
A commercial operator since First World War 
days. He was also a Serviceman. 

T, F, HALL for 0 yrs. with C.-£.’s appliance 
div. has likewise moverl to Bridgeport as member 
of the merchandising service section of the radio 
A television dept. 

JACK J. HRODERICK has been made mgr. of 
auto service of the same div. He was until recently 
asst, to R. M. Iloey. resigned. 

JOttN G, T, GtIjMOVR director of G-K‘.s 
motion picture 4lel)t. has been made program 
mgr. of the eo.’s W2XB. H', T, COOK is in charge 
of scripts. 

ray COFFiS, ex. pres, of Wampas, has 
iolned Don Lee Hroadcaating System as assoc, 
television producer. For the past yr. or so, Ray 
has been in radio, principally as div, mgr. of 
Atlas Radio Co., Hollywood. 

GEORGE O. GILLINGHAM, chief of the 
Washington Info, office of TVA, has been “bor¬ 
rowed" by the F,C.C, to act as chief of the office 
of information for 3 mos. C. A. SMITH, acting 
director of info., left on Nov. 1. 

WALTER JOSE,^, head of Sylvania's commer¬ 
cial engineering dept., reports the busie.st season 
in several yrs. throughout the Mis^^issippi basin. 
He’s just back from a trip there, 

Af. C. RECK HAM of Stewart-Warner. HOliERT 
S. RERK of Radio Wire Television, Ine. and 
FRANK SMOLEK of Zenith, have tiualified f*)r 
membership in the “100,000 mi. Mainliner Club.” 
having flown more than 100.000 mi. in commer¬ 
cial transport planes. 

The iudtistry extends it.s sympathies to th^' 
family A friends of HOMER A. ELLIS, pres, A 
ow'ner of Ellis Music Store chain A head of 
Mo-Kan distrilM*., Bhilco distribs. in Nev. A Mo. 
Mr, Ellis, active in radio since 1911, died at the 
age of 49, 

CHARLES E. WILSON, exec. v,-p., was elected 
pres, A CHI LIE D, REED. ass*t, to the pres. wa.s 
elected chairman 4»f the board of ilirectors of 
G~E, They will take oflice Jan, 1 succeeding 
Gerard Swope A Owen D. Young who will retain 
the titles honorarily, 

F, P, NELSON has assumed active charge of 
programming A .'fales promotion for iresO'ng/iausr 
stations WBOS, Boston, and WPIT, Pittsburgh. 
These are international service stations. He will 
make his H.Q. in Baltimore where the co.'s radio 
div. is located. 


wore sold in telly’s first mo. The F,C,(’. 
therefore remains cautious on commercial¬ 
ization of telly & warns against stock pro¬ 
moters. 

E, F. McDonald. Jr,, Zenith pres, long 
reported to have an anti-telly slant, sug¬ 
gested to the P',C,C. that a telly subsidiza¬ 
tion discussed by others would harm free¬ 
dom of speech, etc,, A thus retard tolly’s 
development. Ho suggested, according to 
Radio Doily, that tolly transmitters should 
bo licensed only in the N. Y. area at this 
time. 

Keep your e.ve on the AFRA-Equity-Telly 
Feud. Both radio artists’ and actors’ asso¬ 
ciations would like to control live talent 
shows. 

WKY. Oklahoma C ity, put on a telly show 
A pulled 51.000 audience. Similar show in 
Chi, drew at least an equal number. 


Timely Television Trends 
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TELEVISION NETWORKS LOOMING! .\IiC is bojrinnine: to reveal plans for a 
nation-wide telly net; G-K has discussed plans for a N.Y. State telly net; CBS is very 
hush-hush about plans to open a Philly telly station linked to their N.Y. station soon 
. , , Similar network problems are being worked out by G-B Si the Yankee Xet for freq. 
mod. broadcasts . . . The ^^aje8tie Radio & Telly Corp, mixup is being well straightened 
out, as Glaude A. Roth has qualified as 


MN EDITORIAL 

By Artie Dee 

Elsewhere in these pages you will see 
news items on the planned formation of 
national television networks. There is also 
a report that shortly after the first of the 
year, the prices of television receivers will 
take a sharp (Irop. These 2 oecurrences will 
pat you pleasantly on the pockethook—IF— 
Television, the newest 
of the communication arts, 
has a wide pulilie appeal 
but only //, as has been 
said before, sulliciently 
good programs are wddely enough available 
to large groups of people. The drop in price, 
coupled with the inception of the networks, 
will make programs available over larger 
areas and to more people in each area. The 
one factor which remains is program excel¬ 
lence. 

It should be obvious that customers will 
buy television receivers only if they are 
assured of consistently good programs of 
entertainment. The stations themselves 
cannot be expected to bear the entire cost 
of program profluction and presentation as 
they have been doing thus far. 

Advertisers who spon¬ 
sor ordinary broadcasts 
do so because in that way 
their message can reach 
millions — in television 
they could reach only hundreds, or at the 
best, a few thousand. 

The manufacturers of television receivers 
stand to make important money when the 
I»ublic goes television mad. It would seem 
logical that those who i>lan to manufacture 
television receiving equipment should take 
the step necessary to make such equipment 
sell. 

KTD therefore makes the suggestion that 
all manufacturers producing or planning the 
production of television receivers have a 
little get-together and appropriate a few 
hundred dollars a week, each, to put on the 
air the types of programs which will make 
business for themselves and their dealers. 

How about it, boys? 


trustee; bix going on as usual . . . RC/Vs 
‘Myiiamic demonstrator'* creates service 
liroblems Si then shows Servicemen how to 
solve 'em! . . . Sales mgr. T. A. Kcnnally 
of Philco points out that the War is making 
shortwave an increasingly good selling 
point. . . . Radio Musters of the Air is 
name of new weekly best over WGNW 
(Bklyn, N, Y,) l.r»00 Ke., every Wed. 10 
to 10:20 P.M. Jack Grand of Sun Radio, 
N. Y. C., director, says it is devoted to 
welfare of Servicemen. Tune-in **your own'* 
program, Mr. Serviceman. 

Specialty Prods, a Jicto hranch of 

Western Electric, will handle the Co*s hrst, 
sound, A* hearing-aid lines as well as ariu- 
tion, marine and police radio. . . . NAIi 
local stations will urge listeners to keep 
receivers up to snuff—the tie up loas made 
by RSA. . . . A mutual licensing agreement 
between Kf'A & Farnsworth Gorp. will help 
both eos\ telly dr radio lines. . . . Lucite, u 
new plastic, is said to be high-efficiency 
insulation an auto-radio A- other antennas. 
, . , Top award in the ^th Annual Modem 
Plastics Gompetition was won by RCA Vic¬ 
tor’s ready-reconl rack. 

Signode Steel Strnppijtg Co. features 
Nteu’u/*t-ir«r«cr packing in its house organ, 
. . . Arcturus is branching out—their Mir- 
O-Ray reflecting material is being used for 
signs on Henry Hudson Pkwviy. . . . Art 
Moss of W,R.P.D..'\^f just buck from a 5- 
State trip, reports 4 new members and an 
enthusiastic jobber reception of the new 
setup in the replacement tube market. . . . 
Philco plants broke all previous records for 
the 0th consecutive week. . . . Remember 
7'he ('ity of Flint, seized by the Nazis an<l 


later released? Well, part of the cargo con¬ 
sisted of National Union tubes bound for 
Eire. . . . AAI.A. pub. "'Automobile Facts” 
states that motor cars generated more 
power than all other producers combined; 
has anybody the facts on radio bestng? 

The new Du Mont clectroiiic switch makes 
it feasible to amplify D.C. signals through 
A.C. circuits. . . . Century Radio Co., Syl¬ 
van ia distribs, in Phila. has celebrated Sth 
anniversary. . . . And about the same time 
Stromberg-Carlson celebrated its 45tk an- 
iiiversary. . . . G-E i« lieetised to mfr. <£* 
sell telly A- fecq. mod. transmitter Sr tubes. 
. . . Title 47, ** Telecom mu riicatio7t,” is an 
interesting bulletin obtamable from the 
U.S. (Jovt. Printing Office tFederal Regis¬ 
ter), Washington, D.C. . . . Necdle-dnven 
roue speaker marks the RCA Victrola Jr. 
electric-motor phono—selling under 15—fine 
for kids even if Christmas is past. 

Flash! John E. Oiterson, pres, of Radio 
Wire Television Corp. of America sold hxs 
interest tC* fa no longer connected with the 
management; A. IT. IHetman, v.-p., has 
taken over management. (Wonder what this 
all means?) Inridentally the vo. has active 
centers in N.Y.C., Host on, Neivark, Pitts¬ 
burgh Phila. Atlantic City and Wash. 


Changes & New Addresses 

Where to Reach Old and New Companies 

LITTELFUSE, Inc., has moved to larger 
quarters at 47r>7 Uavenswood Ave., Chicago, 
Ill.; biz is up 35% over last yr. 

ALLIED RECORDING PRODUCTS CO. 
offices & plant are now in larger quarters 
at 21-01) 43 Ave., Long Island City, N. Y. 


Price 

Drop? 


Sponsors 
Needed I 


FCC INSPECTS NEW TELLY FIELD JOB 



FCCommRsloners Jamei Lawrence Fly, chairman, at camera; standing, left to 
right, Thad H. Brown, Norman S. Case, and T. A, M. Craven have gander at 
RCA"s latest lightweight portable telly field equipt. Various components are 
available in small carrying cases, weighing from 35 to 72 lbs,, each. Low cost 
of this telly gear will probably put more sight stations on air—sooner. Which 
should mean more telly set sales for you! 


SOUND TRUCK TAMES AUTO "COWBOYS" 



Wild motorists, known to cops as "cowboys”, to Shell Oil Co, as ”screw- 
drivers,” receive visual message from puppet show in truck above, audible 
message from Lafayette model 269*T mobile amplifier Installed m truck. 
Power from 1,500-W. generator provides system's power, floodlighting, stage* 
lighting, etc. Job has record player, miner, fader, etc. lJutput 
20 W. to two I0*in. speakers. 
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2 WINNERS IN MODERN PLASTICS COMPETITION 



Slim & distinqujshed, this Stewart-Warn*r Air-Pal 
copped a priie in the Modern PlasK"s competition. 
Carrying case provided for portability; pencil indi¬ 
cates si>e. 


High award winner in same competition is RCA's 
phono record rack, which stores records safely & 
compactly with convenient Index system to locate 
any selection wanted. 


$aiesman $am $ays :— 


Data hy I . -S. Oort. Far /non* iloiadod inforniatiim is 

available from the Rttreait o/ Foreign kK: Domestic Ci>mmerce^ 
U ashin^ton^ D,C, Publications to request are: Ratlin 

iMarknt.'* corerinfi countries tcanted Tin* FJnt-lrical & Ratlin 
\\ (irh! I’ratin Nrws. 


HOLIVIA- ‘Jd.uoir set-^ in Wf^t' l»y 3,000,u00 

puttulation of whom ; ai'o not i><>>siMc )Mir- 

ihnsiM-s, Anit-rU-jin in-fferr*-*! I»iit ilo 

not exceotl hOO iKJr yr. 

tiERMANY—16,000,000 seta in use hy 70,i»00,- 
000 population. Use your own jndtrniint. 

.\K(iEHIA 100,OOO sets in n.m* I»> T,H'*n,i)0rt 

l»opulatioiu War iinnilulated nnirkei. 

Cl’HA (Sni»plenu>ntary report jn.'.t i.s.sin-d)—■ 
Deals with new re^nlatiun.s & may be orderiMl 
:is Cuba Supplement 

MEXICO—45U,(iii0 set.-s in tis<' by 10.7»im,OUO 
population, only about It)', «>f whieli are pniws- 
l>et'ts, Otily 37.126 units wm-e imported in lOSS 

ii <liop of 63.2'J from 1937. However imports 
iluriiur tir->t 6 mo. of 1939 wc*re 31.T9> unit.- 
valiunl at more than 3.Ui)0,0Ou pe-t>.s talsnit I 
S6ut),uno U.S.). l.ow-t>riee 5-tube table sets most 
popular, with <*-tubo, S-buml jol>s second. Tropical 
treatment not necessary. Demand for battery 
>et.s urowimr. l*n>ferred wavelentrth vanK4‘s are 
from 13 or 16 to .ISO meters. Most territories 
have 110-12.7 V. r»u-6U eyele A.C. .-xeept Merida 
which hj4s 220 V,, 60 cycle. Standard IJ..S, plans 
feed outlets. 

YCCiOSl.AVIA- 14 7.r»72 .sets in tise by l.'..60ib- 
000 population, of whom ari* prospects, 

Alxmt 64',' of the sets are in the Helurade 
area. Annual sale alnml 2<b000 set^ ; hit;he-t in 
winter; 5-tube supers. preferre<l. About sO'; 
of sets work on 220 V„ r>0.cycb* A.C. 

CHOSEN—135,001) sets in use by 22.600,000 
population, about 2U'; of which are pi»ssible 
prospects: '*1 of tubes .nold are Juitanese make. 
Set sales in 1938 were 2u,0O0, principally 4-tube 
table models with magnet ie sp<‘aker. retailiiiK 
from 7 to 9 dollars. Most current 100 V^, 60 
cycle. Ki^trietious in»w clamped on, 

CHINA -500.000 sets in use hy 285,000,000 
population, only alMoit Ve/f of which are still 
prospects. Due to War conditions, market somt*** 
what hazardous, but poasibly worth investi^ratioii. 

NETHERI.ANDS WEST INDIES 2.7S2 sets 
in use by 86,500 population, only about 15'^J of 
which may bi* coii.sidere<l possible customers: 
7-11 tube table sets for medium and shi>rt 
waves, selling about $95 preferreik 

FRENCH trl/TANA—80 sets In use by 30,876 
population. Don’t ladher. 

CANARY ISLANDS- -6,547 sets in use by 
6.S0.000 population. Prior to Spanish Civil War. 
sales were ab^mt 500 annually: during 1938 
about too were importetl. Aceordin>r to report, 
dated late Oct., sah’s were at stamdstill due to 
lack of atock. Ix)cal preference for 5-S tube 
table models. 

NEW ZEALAND—321.398 sets in use by 
1,600,000 popiiUition. Tintes have bt^en pros¬ 
perous recently so market shouhl be Rood if 
shipment can be arm turn) under W’ar conditions 
but. 86''^ of homes now hav«» radi^is; 5-7 tube 
table models for local rt*ceptiun in most tlemand 
Imt Koud salt's also had t> 7 tube all-wave con¬ 
soles, Dials should be marked in kc. 


CANADA—Supplemetttary report frivinj; local 
veKiilations ntay be htul hy ordering Cuiuidu 
Supplement 196,1-196,3. 

PANAMA 12,00u sets in ti.se by 550,000 popu¬ 
lation. Sets costing $5u to $100 niuipped with 
shortwave bamispread are preferred. 

POKTl'OAI. 81.171 sets in use by 6.7^0,000 
IKipulation, at leu.st TiU'; of which are not i>ro«- 
peets: 2U.OOU set^ were sold in 193?s but sales 
dropiHHl oir about 20'; in the Dt quarter of 
1939. ShippinK hu/.anloirs tlinr to li]ockade,s & 
mines, 

PORTl'CirESE CriNEA 241 sets in ii.so by 
lUU.OOO population. Duly 45 sets \\er«» imtported 
in 1938. Ho-hum. 

NEW ZEALAND- Supph •mentary report trives 
recent regulations. .May !»*■ ordereil as New 
Zealand Supplement 697-598.2. 

TONttA- -80 sets in iis,** by 3n,00o population, 
only about 2',' of which are pos.•^ildt• prt*'-i>ects. 
Sole demand is for battery .s..t.s from 4 to 8 
tubes. 

AI'STR.\LI.\ 1,250,000 sets in use hy 7,000.- 
OOii ]iopulution. 11*39 sales uill reach 15o.ooo 
units accorilin^r t«) local c'-timate.s. (Ireati'st iU- 


SHOP COAT SAVES CLOTHES 



Professional touch is given to Service Shop when 
employees wear Svlvania's new uniform-like shop 
coat. Better yet, it helps keep clothing from getting 
soiled or torn. 


mand for ,7-tnbe tahh* niodi-L. with .American 
sets selling; Wi-11. .Mi»sl distriet.s have 2 10 V.. 

50 eyrie .A.C. This repi»rt worth studying. 

PARACr.AA’ 8,onO set.s in use by 900,0i>0 
IHipulatioa. Market re.-irhinn saturation point, 
con.^etiueiit ly IoukI) coiuptO ition, made liarder hy 
fact that only alanit 10', of population eara.s 
more than $20 a month, so- , 

NIC.ARAfJl’.\—4.Out) M»ts in use liy 1,000,000 
poptdutiou, 90'( nf whom an* In-si roached from 
West Coast. 1939 repurtcil <iullest season in 
10 yrs.—and only about 300 sets were imported 
in 1938. 

HONC KONtt—11.620 sets in u.se by .^50.000 
lH>pulution. Demand inereasiiisr annually, 

HONDURAS—15,000 sets in use hy l.OOu.ouO 
population. .Approximately 96<r of sets are table 
ntoilels with 7 10 lube all-w'ave jobs preferred. 
Trices rauKo from $80 to $120 cash or higher 
on installment plan. Current requirements are 
unique & ahould be studi«‘d before export. 

ELECTRICAL AND RADIO WORLD TRADE 
NEWS—issuinl twice luoathly, thc*sc detailetl 
bulletins are well worth your study. 


OFF THE PRESS 

THE O-E MONOURAM. Oeneral Electric Co.. 
Schenectiuly, N. Y. IS pp. This issue com¬ 
memorates eo.'s 61st .Anniversary; interestin»f 
souvenir for those who can jeet it, bat copies 
are tough bi collar. 

t AT.ALOtJ NO. 86, Edwin II. Stinipson Co., 
Hrooklyii, N. A’. 21 pp. Lists «'yelets, Krummets, 
etc., and ntachines for applyitig. 

.SERVICE KDriPMENT ENCYCLOPEDIA. 
National Union Radio Cori»., Newark, N, J. 
Lists mfr.’s tubes, condeii.st-rs. panel lamps, etc., 
and catalog.s leading service iri.struments of 
standard makes. 

1939 RMS YEAR HOOK. Thilco Radio & 
Television Corp., Phiindelphiu. I’u, IIS pi». (Jives 
servicing data for mfr.'.s home and unto set-*, 
record changers, etc.: includes diagrants & all 
other tuves.sary <latu. Sells at 75c. 

TUBE BASE DAT .A. Connections and Charts. 
I.ssued hy the We^ttul KUH-trical Instrument 
tk>ri>.. Newark, N. J. 4 i»i), Ci>vers over 50u 
«iitT«*rent types of ra»lio tube.s. 

CAT.ALOC. The Turner Co., Codar Rapids, Ta. 
S pp. Describes and i I lust ratios microphones for 
commercial broadcast, amateur, recording and 
public address purpo-^es. Teutures .Mo.lel 44 X. 
a selective, <lirectit>nal. crystal niike. 

CONDENSER M.AN UAL. Aerovox Cori»., New 
Bedford. Mass. (Auiiplete inf«»rniat hnj on re¬ 
placement condensers in industrial motor-starting 
services. IncliidtsI are diagrams, curves. forriJula>. 
sp4*c.s.. tables and seif-calciiluting graphs of 
electrical characteristic.s. Makes job of replace- 
mi'iit simple. 

C.AT.ALOU, General Cement Mfg. Corp., Rock¬ 
ford, 111, 20 pp. lllustrHt(*s an*l tlescrilu's <‘om- 
plete line of radio service ct*nient, solvents, crys¬ 
tallizing Inctpiers. speaker uccc*ssories. lieueh-u'id 
tot)ls. ri-cording lubricants, scratch ivpjiir kits, 
dial drives and the like, 

FOLDER, Radio Mfrs. SiTvice (Philco). 
Thila.. Tk. 1 pp. Descrilus and illustrates nev^* 
v'ibrat»>r t«‘ster. signal generator, and eircuit 
tester, phus several sales aiU.s. 

FOLDER, Hygrade Sylvaniii (Amp.. ?Jmi>orium. 
Pa, 4 pp. Shows list prices of complete line of 
radio tubes, and tubulat<*s list of interchangeable 
tubes. Also gives interesting unuly.sis of tubt>« 
typo sales. 

RADIO FOTO LOG FOR 1940. National Union 
Radio Corp.. Newark. N. J. 28 pp.: pictures, 
lists of European shortwave, U.S. broadcast, and 
telly stations. OfTered to service dealers (v\ith 
latter’s imprintotl name). Price 15c, 

CATALOG. Cornell-nubllier. S, Plainfield. N. J. 
15 pp. Complete lists of replacement motor¬ 
starting ciipacitors; same Co. offers, gratis. 
200 pp. comic n.sor replncement manual with 
complete leehhicnl data, diagrams, etc. 

CATALOfJ. Allen R. DuMont Labs., Inc., 
I*assuic. N. 16 pp. I)escribt*s and ilhisirat(>s 
the Du Mont Telly System, 1 kvv, e<iuip)nent. 
Nice job. 
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THE NEW 

CHANNEL-ANALYZER 

FOLLOWS THE SIGNAL FROM AN¬ 
TENNA TO SPEAKER OF ANY SET 
The Well Established and Authentic 

SIGNAL TRACING 

method of locating the very circuit in which there is trouble, and the 
very component that causes the trouble, is now for the first time 
available at a price any radio serviceman can afford, and in an instru¬ 
ment that has been expertly designed and calibrated. The years of 
experience SUPERIOR has had in making fine test equipment are 
behinti the CHANNEL-ANALYZER, the instrument that does what 
the usual test equipment cannot do, that raises servicing to a new 
high plane of speed and accuracy and marks the owner as one of the 
advanced operators in his field. 


THE CHANNEL-ANALYZER WILL— 

♦ rnllow SIGNAL from antenna to speaker throuQh ait stages of any receiver 
ever made. 

♦ Enable -'LISTENING IN" to locate cause of distortion. The CHANNEL- 
ANALYZER has a jack for insertion of earphones so that you can listen 
to the signal directly from any stage and, therofore, discover the stage In 
which the distortion takes place. 

o Instantly track down exact cause of intermittent operation. 

♦ Measure both Automatic-Volume-Control and Automatic-Frequency-Control, 
voltages, and circuits without appreciabty loading the circuit, using built-in 


highly sensitive Vacuum-Tube Voltmeter. The Vacuum-Tubo Voltmeter may 
also be used as an independent Instrument. 

♦ Check exact Pain of every individual stage in receiver. 

♦ Track down and locate cause of distortion In R.F., I.F. and A.F. Amplifiers. 

♦ Check exact operating voltages of each tube. 

♦ Locate leaky condensers and all high resistance shorts, also show opens. 

♦ Measure exact R.F.. Ose. and I.F. frequencies, amount of drift and compara¬ 
tive output of oscillators in superhets. 

♦ Track down exact cause of noise. 


FundamOntally, what the SuP<?rior Channel-Analyzer does is to permit 
the serviceman to follow the SIGNAL from antenna to speaker through 
each and every stage of any set ever made, and inferentially, of any 
set that ever will be made, using the SIGNAL as the basis of measure¬ 
ments. Thus if there is trouble in one particular channel or stage of a 
receiver, the serviceman can isolate the faulty stage and then proceed to 
a.scertain the very part or component that causes the trouble. 

Many of the troubles in modern receivers arc due to the Automatic-Vol¬ 
ume-Control and Automatic-F rcquency-ControI circuits and ordinary in¬ 
struments do not permit measurements directly upon these circuit-,, so 
the Superior Channel-Analyzer includes a direct-current Vacuum-lSibc 
Voltmeter that DOES make these measurements directly and with a 
negligible loading of the measured circuits. 

Other problems coa e to be problems too, when the quick-solution 
method of the Channel-Analyzer is applied. For instance, suppose a 
local oscillator in a superheterodyne drifts. The Chaunel-Annly/er has 
a switch operated, tuned input circuit with amplifier, whereby not only 
the presence of drift may be discoveretl, but also the amount and direc¬ 
tion of drift. 

Distortion is another diflicully that often nettles a serviceman. The 
Channel-Analyzer has a jack for the insertion of earphones so that you 
can listen to the signal directly from any stage and, therefore, discover 
the stage in which the distortion takes place. Next, the VTVM is used 
to discover the very component in that circuit that is causing the trouble. 
How often have you cherished the hope that someday you would own an 
instrument that enables you to measure the actual signal voltage across 


the load of any stage in the set, and thus by comparison determine the 
gain per stage. The Channel-Analyzer enables those dynamic voltage 

measurements and tioes a whole assortment of other work besides, yet —- — .- 

The Superior Channel-Analyzer comes housed in shielded cabinet and features an attractive etched aluminum panel. Sup- ^ 
piled complete with tubes, three specially engineered shielded input cables, each identified as to its purpose. Also full 
operating instructions. Size 13"xl0’'x6". Shipping weight 19 pounds. Only . 


at a price much less than that usually asked for a dynamic voltmeter 
alone. 

D.C. Voltages have important bearings on receiver performance. All 
these voltages can be measured on the Channel-Analyzer with the re¬ 
ceiver in reproducing operation. In fact, that one important con¬ 
sideration, MEASUREMENTS WITHOUT MOLESTATION OF THE 
RECEIVER, gets rid of the drawback of most conventional equipment 
which greatly reduces the very voliage it attempts to measure, or kills 
the signal completely. 

Tubes that arc used in the receiver under test are also given a thorough 
check by the Channel-Analyzer and as such a specialized tube tester, 
this new and remarkable instrument is proof against any possibility of 
obsolescence. 

Noise, another serious problem to servicemen, can be located with the 
aid of the Channel-Anal.'zer and can be done with incredible speed. 
Here are the basic component* of the Channel-Analyzer: 

1. B Supply rectifier and filter circuit. 

2. One-stage, high-gain flat amplifier and linear diode detector. 

3. Tuned-circuit, high-gain amplifier and linear diode detector, lOO 
KC to 18 MC. 

4. D.C. Vacuum-Tube Voltmeter, for measuring the rectified R.F., 
I.F. or A.F.. and for independent use on external circuits, all by 
front panel switching. 

By adroit engineering and skillful application of a wide knowledge of 
serv'icing requirements based on Superior’s years of experience, the four 
components listed above are made to do so many things and do them so 
well and fast that a large benefit is bestowed on servicemen, their tasks 
lightened, their work spee<lcd and their experience greatly extended, all 
at record-breaking low price. ^ ^ _ 
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X-RAYOMETER » NEW 

GIANT9 METER-and 


A Built-in Power Supply Enables Resistonce Meosurements 

UP TO 30 MEGOHMS 


SPECIFICATIONS: 


BESISTAXCE MEASUnE.MENTS IN 3 IIANGES. 

e-iOOO Ohms. 0-100.000 Ohms. 0-30 Metccriims. 
D.C. VOITAGE MEASUIlKMJiNTS IN r> UANGKS 
0-50. U 250. 0-500. 0-1000, 0-2500 Volts. Tele 
vision and oUier high voltage power supply circuits 
easily measured. 

A.a VOLTAtlE .ME.\SUUli.ME.NTS l.N 4 R.\NGE8; 

0-50. 0-250, 0-500. 0-1000 Volts. 

DC. CT'RUKNT MEASimFMENTS IN « RWGKS 
O-I Mu.. 0 TiO Ma.. 0 250 Mu., 0-1 Ampere. 0-10 
Amperes, 0-25 Amperes. ILIgh current runges suit- 
able for autoiuotire and Industrial work 

capacity niKlCCTLY read on MKTER 8C.4LF. 

IN 2 KANGKS: 

.005 - 1 Mfd. .2 .Mfcl. - r.O Mfd. 


PEUfK.NTAGE OF U-\KAGE of electroljtiCR read 
DIUKCTLV on meter scale. Actual ronditloii of 
mdenser quickly iloierntineil 
IN.'^l L.VnON. I.NTHIt-ELliM liNT and A.V.C. liEAK- 
.\GK« directly read on meter scale up to 30 MfK- 


Oltfl 

OVTPIT MEASriir.MEN’lS IN 4 UANOFS; 

0 50. 0-250. 0 500. 0-1000 Volts, llullt-iii blocklni; 
condensers (*n.ib]e rajdd ullKtiinent of radio equip 
nieiit 

INUl LTANt^E MEASt:«F.MFNTS IN 2 RANGES; 

0 7 lletirics. J - 70:i llcnrlw. 

DFXlllEL MEASI RE-MENrs IN 3 RANGES; 

1>, 8. b:ixed on C M.W. at 500 Ohms. -10 to +20. 

10 to -r-iy. - 10 to +49. Audio frequency 
nieasuremenis Lti both radio and P. A. ampliflcrs. 


X-U.\YOMETER comes hou.sed in n new army gray cryslalline, heavy 
gauge cabinet. Complete with lest leads, instructions .and tabular data. 
Shipping weight 20 pounds. Only 
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SUPERIOR INSTRUMENTS COMPANY 


136 Liberty Street Dept. RC-2 New York, N. Y. 
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QUICKER. EASIER WAY 

^LECTRICITr 

I& ITCCIU CHICMO-SHOPS I 



THE:N— You do the job 
yourwU. 


WANT TO EAR 
MORE MONEY? 

Don’t be discouraged if you 
never had a chance to get 
much schooling. Don’t think 
for a minute that 
you have to be a 
poorly paid, un¬ 
skilled workman 
the rest of your 
life. You don’t 
need a lot of book 
learning to have 
trained hands. 

Many of my most 
successful gradu¬ 
ates never even 
finished Grammar 
School. 

Thissametrain- 
ing is open to you—12 weeks of actual 
shop training in ELECTRICITY. Yes, 
shop training—real shop training. In¬ 
stead of readlnj^ how to do things, you 
do them — right here in my Chicago 
Shops. You do real work on real gener¬ 
ators, motors and dynamos. You do 
house wiring and wind armatures. You 
work in many other branches of elec¬ 
tricity. And right now I’m including 
an extra 4 weeks Radio Course and 
valuable Instruction in Diesel, Electric 
Refrigeration and Air Conditioning—all 
at no extra tuition cost. 

ru. FINANCE 
YOUR TRAINING 

Don't 1ft lack of money 
stopyoul 1 have a plan that 
makes it easy for you to g. t 
this traininK. and you don’t 
have to bcftin paying for the 
greater part of your tuition 
until 60 days after your 
12 weekstraining iM?ri<^ is 
over. And then you have 12 
m()nths to complete your 
pa> incuts, 

if you need a part-time job 
to help pay living vxpens- 
vs wliile you train, my em- 
plo^-mcnt department will 
assist you. After you grad¬ 
uate, this department will 
also give you lifetime em¬ 
ployment service. Mail the 
couiMDn and I'll send you my 
big free book tliat's filkd 
with interesting facts and 
shows dozens of pictures of 
Btiidents ;it work-^oing the 
same things you will <io. 
Fill In and mail the 
cotipon today. 

H. C. LEWIS, President 

COYNE 

ELECTRICAL SCHOOL 

SOO South 
Paulina St. 

Chicago 
Illinois 






must warn 

only on* of fh* many 
b/anch*! yov 
”Uam by Dowta* 






Coyne ha* Ant d_ 

faatnKion to tcndi you 
IhcitBpKM thotfi to atnrt 
with tod they-luvt th« 


th«*« thiof* yoB 
■dvnnc* '■ 

Bm Rtckniu, jy. 


MAIL CDUMlI 



H. C. I.EWIS. President 
t;OYNE ELECrTRICAl. SCHOOL 
500 S. Paulina St., l>cpt. 20-78, lea go. Ill. 

Please send me free your big cataloK and full par¬ 
ticulars of your I Pay AfU-r GraduatUm Plan"— 
also other facts including offer of extra 4 weeks 
Radio Course at Du extra tuition coat. 

N'AME. 

ADIfRESS. 

CITY.STATE. 


LATEST RADIO APPARATUS 


NEW ELECTROLYTIC 

Solar Mfg. Corp. 

Bayonne, N. J. 

N ew construction design makes for longer 
trouble-free life. The base of the con¬ 
denser is a novel soft-rubber molding 
through which all terminals are brought. 
Features are low contact resistance, im¬ 
proved R.F. characteristics, thorough seal¬ 
ing, and wet-electrolytic type of vent. 

NEW T-PAD KONTAK MIKE 

Amperite Company 
561 Broadway. New York, N. Y, 



M odel KKH includes hand volume 
control, is streamlined in design and 
smooth in action. As many as 4 units can 
be paralleled into one input. Volume con¬ 
trol of one does not affect any of the others. 
Easy to attach to any string instrument 
such as violin, guitar, piano. Can also be 
used with harmonica or accordion. Works 
well with any standard amplifier. 


"TEL-OHMIKE" CONDENSER- 
RESISTOR ANALYZER 

Sprague Products Company 
North Adams. Mass. 



N ew inexpensive instrument used in con¬ 
junction with the Serviceman’s own 
milliammeter and voltmeter. The Tel-Ohmike 
permits capacity measurements from 10 
mmf. to 2,000 mf., and resistance measure¬ 
ments from 0.5-ohm to 5 megohms. Has 
wide range of capacity and resistance, 
direct-reading scales and permits direct 
measurement of insulation resistance up to 
10.000 megohms of such components as oil 
condensers under high voltage up to 1,000 
V. Power factor up to 50 per cent may be 
read. 


AUTO-RADIO AERIALS 

Phtico Radio & Television Corp. 
Tioga & C Sts.. Philadelphia. Pa. 



T WO new types available. Standard 3- 
section cowl type and the super-de luxe 
“93*' aerial. A newly-designed streamline<l 
stanchion into which antennas are set gives 
the appearance of their being integral with 
the automobile. The mounting is made of 
a ceramic which is unaffected by moisture— 
assuring good reception in all weather con¬ 
ditions. 


ELECTRIC SOLDER POTS 

Lectrohm, Inc. 

5133 W. 25 Place, Cicero, III. 



E LECTRICALLY-hoated pots for tinning 
small electric wires and tube prongs. 
Each unit has a cast pot. of 1% or 2 lb. 
solder capacity, mounted on cadmium-plated 
steel stand. Its inexpensive nichrome ele¬ 
ment is easily replaceable. Operates on 116- 
V. outlet, A.C. or D.C. 


ELECTRIC TIME-DELAY 
SWITCH 

The Partlow Corp. 

3 Campion Road. New Hartford, N. Y. 


C OMPRISES a synchronous timing motor 
driving a gear train through a mag¬ 
netically-engaged clutch. The circuit is 
either made, or broken, at the end of the 
time-delay interval. Interval easily adjusted 
by setting external knob. Four timing 
ranges available, viz.: 0-5, 0-15, 0-50 min., 
or 0-5 hrs. The 0-5 min. model especially 
recommended for use with diathermy or 
shortw'ave therapy equipment inasmuch as 
its operation is entirely silent. There is 
no clock ticking which might affect the 
nerves of an irritable patient. 


NEW VICTROLA 

RCA Manufacturing Co. 

Camden, N. J. 

T he model R-16 victrola is a compact 
instrument measuring 8 ins. high. 14 ins. 
wide and 9% ins. deep. Its many features 
include a silent, automatic, mercury on-off 
switch which controls the turntable motor, 
when the tone arm is moved toward the 
record, and vice versa; 3-point high-fre¬ 
quency tone control, automatic tone com¬ 
pensation. electrodynamic speaker; and a 
viscaloid-damped pickup. The instrument 
plays either 10- or 12-in. records. 
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"AUDIOGRAPH" 6 AND 115 V. 
AMPLIFIER 

John Mecic Industries 

Randolph and Eliiabeth Sts., Chicago, 111. 



T he inoilel AMR-25r amplilirr provicic-s 
25 W. output and operates from either 
a d V. battery or 115 V. power line, lias 
inclined control panel, economy eurrent- 
paving switch when operateil liy battei*>' 
power, and optional phono player top with 
crystal pickup and constant-speed motor. 


DE LUXE TUBE TESTER 

Radio City Products Co., Inc. 
88 Parle Place, New York, N. Y. 



T he model 5111* is a counter tube tester 
which checks all tubes, old ami new, ns 
well a.s condensers, resistors, pilot lamps, 
miniature bulbs an<l ballast tubes. Tube 
readings are on a direet-reading scale. 
Instrument measures but 10 x l.'i x 7 ins. 
high. The meter has a 4^4-in. scale fully 
calibrated on 4 multi-colored ranges. 


PRONG-BASE MIDGET 
ELECTROLYTICS 


Aerovoi Corp, 
New Bedford, Mass. 



M idget can electrolytics with prong 
connections which slip into an elliptic 
supporting washer (fibre or metal) which is 
riveted or eyeletted to the chassis. Available 
in single and multiple section units and with 
insulated or groumled can. 

fonoiciuff page for additional iteme) 


Heal Hecepiitm 
AuiiU Ate44J- melii*ijen. 


High- 

Fidelity 


// 


CUSTOM 12 


II 


Super-Quality 

Receiver 



For Only 

$59.10 Net 

Complete Kit 


Twelve tubes — opening the way to a new world of living, breathing, pulsing 
power — tone quality too real to believe — power that is felt, as well as heard! 
This is truly a receiver of which any constructor may be justly proud — and one 
which any owner will never tire of showing off — 

It was designed with one thought in mind — to produce a set having the finest 
quality audio system, coupled with a superior high-fidelity I.F. channel and a 
super-sensitive R,F. system. The last word in a high-grade receiver for home use I 
No compromise with cost has been made — specially designed components have 
been used where necessary — only the highest grade parts have been used 
throughout. The extent to which the desired result has been accomplished can 
only be judged by the critical listener. 

The "Custom 12" provides complete coverage of the Long-wave. Broadcast and 
Short-wave frequencies in five bands from 132 to 42,000 kilocycles. High-gain "tele¬ 
vision" type tubes are used in the R.F, system and the I.F. channel provides varia¬ 
ble band-width which may be expanded for high-fidelity reception. The audio sys¬ 
tem has a practically flat frequency response from 30 to 8000 cycles with a gradual 
drop to beyond the audible limit. Undistorted power output is conservatively rated 
at 15 watts. 


Available in two models — one with cathode-ray Tuning Indicator — the other with 
the Meissner Push-Button Converter, easily adjusted for instantaneous push-button 
selection of seven broadcast stations. 


All of these features are offered at a surprisingly moderate price. By assembling 
and wiring the receiver himself, the constructor is saved a large portion of the 
normal cost of such a receiver. All parts are furnished (except tubes and speaker) 
including the factory-wired, pre-aligned Tuning Unit which constitutes the entire 
"front-end" of the receiver. 

Complete printed instructions are furnished with Schematic and Pictorial Wiring 
Diagrams — pliers, screw-driver and soldering iron are the only tools required. 
Anyone can build it in a few interesting hoursl 


<^oi Mta PfiaiA,! 

A brand new 158- 
patre bnnk. fait nf 
live. interesting, 
up - to - the - min¬ 
ute radio eonstrur- 
tinnal data and 
information. Con- 
tains rompletedra- 
Rramsand instruc¬ 
tions for all the 
Meissner Kit Ke- 
ceivers as well as 
ciimpletc data on 
ready-wired units. 
IH-pafres of latest Televisiim data env- 
ering theory and prartiral application 
in plain lanfruaKe. See your Jobber at 
once or order your copy direct from 
factory. Only ."lOc net. 


Use the easy Meissner 
Time Payment Plan 

The "Custom 12" and many other Meiss¬ 
ner products may be painlessly purchased 
on a simple monthly payment basis. See 
your Jobber for details of this plan. 

Write for Free Catalog 

For further information on this remark¬ 
able receiver, as well as complete descrip¬ 
tions and prices on all l.ieissner products, 
write today for your free copy of the big 
48-paac complete catalog Just cut off the 
lower portion of this ad, write your name 
and address on the page margin and mail 
to the address below. 




DEPT.C-2 
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SYLVANIA HELPS 

TO HELP YOU SELL 

[('DEALERS^NAME \ 


COMPLETE 
RADIO 
SERVICE 

iViyfittSA^g^BJiLpIO TOWS 


Disploy This Electric Edgebrite 
Clock Sign 

Made of sturdy, satin-Hnish metat, illu¬ 
minated with two*Iamp bulbs. Separate 
switch controls lights so clock operates 
at all times. Movement is self-starting. 
Convenient size, I 3 Vi" high, 20" wide 
. . . complete with YOUR NAME on 
illuminated glass panel $6. Without 
name but with plain glass panel . .. $5. 




Put Up This Striking Flonge Sign 

Sign is weatherproof baked enamel on 
heavyweight sheet metal. Size, with de¬ 
tachable name plate, I654"x!6". With¬ 
out name plate, i6j4"xllfj". Flange 
Sign complete with YOUR NAME on 

name plate in baked enamel.$1.00 

Sign, without name plate .25c 



New Electric Sign Con Increose 
Your Business 

Strong metal frame electric sign 
trimmed in chrome plate with glass 
panel. Flat base for standing and ad¬ 
justable chain for hanging. Size 22V^" 
X 8^" X 3^". Complete with imprinted 
name plate ... . $2.25 

Without name plate . . $1.25 


USE THIS VALUABLE COUPON 

HYGRADE SYLVANIA CORPORATION 
Emporium, Pa. 

Enclosed is.Please ship the 

follow! ngr* 

—Electric Edfirebrite SiKn 
—Metal flanxe stxn, without nameplate 
—Metal flange sign, with imprint^ name¬ 
plate hanger. 

—Electric Sign 

—Imprinted nameplate, separate—Can be 
used either with flange sign or new elec¬ 
tric sign. 

. 

Address . 

City . i^tatc . 

Imprint . 


LATEST RADIO APPARATUS 

(Continued from 


POWER WIRE STRIPPER 

Ideal Commutator Dresser Co. 

3067 Parle Ave., Sycamore, III. 

A new low- 
cost power- 
driven brush- 
type wireatrip- 
per, known as 
model 9-C, 
strips wire in¬ 
sulated by cot- 
tonandcnamel, 
silk and enam¬ 
el, string as¬ 
bestos and other light insulations from 
round, flat or rectangular, solid or stranded 
wire. Works well on **Litz” wires; H-h.p. 
motor drives the unit. Swell for light pro¬ 
duction work. 

NEW E.C.O. TRANSMITTER 

Browning Laboratories, Inc. 

750 Main St., Winchester, Mass. 



T his instrument is an electron-coupled 
oscillator, all-band switch, exciter-trans¬ 
mitter, and voltage-regulated power supply, 
cooperatively sponsored by Amphenol, Card- 
well, Cornell-Dubilier, Kenyon, Ohmite, Par- 
Metal, and Raytheon. The instrument allows 
operation in any portion of any amateur 
band from 10 to 160 meters inclusive. Crys¬ 
tals may be used if desired. (Brochure and 
circuit diagram available.) 


TINY METAL-CASED 
ELECTROLYTICS 

Cornell-Dubilier Electric Corp. 
South Plainfield, N. J. 


O NLY about l/5th the size and weight of 
the older “can”-type electrolytic of 
equal capacity and voltage ratingl Available 
up to 500 V. Cost less and therefore are 
ideal as replacements for receiver repairs. 
These units, known as the BR series, are 
available from 4 to 40 mf., and from 25 to 
500 V. working. 

COMMUNICATIONS RECEIVER 

Howard Radio Co. 

1731 Belmont Ave., Chicago, III. 

T his new model 436 receiver is a 7-tube 
amateur and commercial communications 
instrument. Its frequency coverage is from 
540 kc, to 43 me. (550 to 7 meters). Also 
available to cover the range from 150 to 400 
kc. (750 to 2,000 meters). Among its fea¬ 
tures are noise limiter, inertia knob, and 
new-type electrical band spread with scale 
over 8 ins. long. 

Please Say That Vow Saw It hi Radio-Craft 


preceding page) 


1/2-IN. ELECTRIC DRILL 

Independent Pneumatic Tool Co. 
600 W. Jackson Blvd., Chicago, III. 



A HANDY tool for the Serviceman anii 
auto-radio specialist. The tool weighs 
only 9*4 lbs. and has capacity up to f4-in. 
Its overall length is 15^ ins. An extra-large 
air intake keeps the motor cool. Starting 
switch is in handle. 


"DEFIANT" SX-24 SKYRIDER 


The Hallicrafters 
261 I 5. Indiana, Chicago, HI. 



H ALLICRAFTERS' latest communication 
set features directly-calibrated bami 
spread for the amateur ranges from 10 to 
80 meters—this besides conventional band 
spread. Other features of the receiver in¬ 
clude temperature-compensated tuning cir¬ 
cuits, 4 selectivity positions, signal strength 
unit calibrated in **S" units and db., auto¬ 
matic noise limiter, continuous coverage 
from 540 kc. to 43.5 me,, crystal filter, B.F. 
oscillator, etc.; employs 9 tubes and oper¬ 
ates from 115 V. A.C. Has provisions for 
operating from vibrator supplies as well. 


COORDINATED SOUND SYSTEM 

Radio Wire Television, Inc. 

100 Sixth Ave., New York, N. Y. 



T he foundation of this system is the 
7-tube model 452 “beam power” amplifier 
(illustrated here) with an undistorted 
power output of 30 W. Complete mixing 
facilities for simultaneous operation of 2 
low-level mikes and 2 phono pickups or 
other high-level inputs. Gain is 130 db. and 
80 db. from low- and high-level inputs, 
respectively. Coordinated accessories include 
two 12-in. dynamics with wall baffles, 100 ft. 
of rubber-covered cable, choice of 1 velocity 
or crystal microphone, microphone floor 
stand and all tubes, ])lugs and cables. 
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NEWEST GROUND CLAMP 

Accessories Mfg. Co. 

4612 N, Clark Sf., Chicago, III. 

A ffords better contact ’w’ith rods and 
' tubes than older types—actually 8 sharp 
points of contact. Unit can be used for 
either hig-h- or low-current voltage pur¬ 
poses. Made to fit any size rod, from %- to 
1-1/16 ins,, or any size pipe from %- to 
%-ins. 


LATEST "MYSTIC" MIKE 

Olson Mfg, Co. 

362 Woosfer Ave,, Akron, Ohio 



T he single bakelite cabinet houses both a 
sensitive microphone and the 1-tube oscil¬ 
lator - modulator circuit. No connection is 
required to the receiver. The instrument 
sends out a mo<lulated radio signal to which 
any broadcast set may be tuned in the usual 
manner. Operates on 115 V., A.C,-D.C. 


3-BAND RADIO WITH Hl-Q 
SHORTWAVE LOOP 

Majestic Radio & Television Corp. 

2600 W, 50 St., Chicago, III. 

T he chassis is a 9-tube console superhet. 

with 6 permeability-tuned pushbutton 
positions and 3 wavebands. Its main feature 
is the so-called *‘Rotoscope^’ (directional 
antenna) which is a rotatable loop for use 
on all bands. The loop has a Faraday static 
shield which, plus the fact that it is rota¬ 
table, permits it to cut through static with 
facility. 


NEW CRYSTAL UNITS FOR 
AMATEURS 

Hipower Crystal Co. 

Chicago, III. 

T WO series of crystals, known as “rubies” 
and “emerald” respectively. The smaller 
boast a temperature coefficient of 4 cycles 
or less per me. per deg. Centigrade. The 
“emerald” are high-power units with a 
coefficient of 10 cycles or less per me. per 
deg. Centigrade. These are available for the 
160-, 80-, 40- and 20-meter amateur bands. 


MIDGET SOLDERING IRON 

Drake Electric Works, Inc. 

3654 Lincoln Ave., Chicago, III. 




T his iron measures only 8 ins. overall, 
weighs 8 oz.s., is rated at 60 W. and is fitted 
with ^4-in. tip. The iron was especially de¬ 
signed for very light soldering and to meet 
the demand for an iron small enough to get 
into the smallest corners. 



N O MA'i'TKR ilow well a man 
looks in the pants ami vrst, 
tie’ll never be well dressed with a 
sleeveless jacket. Unless the suit 
is complete it’s not very useful. 

'^J’lie same tiiirio *];o<‘s for coni- 
inercia! sound. Jlie man who 
uses and recoinmeiids a com¬ 
plete line has a big jump on the 
fellow who doesn’t, lieeaiise a 
complete line has the of 

a liuyer. It tellsliim that there s 
reliability beliiiid it. lie Iniys 


with eoiifidenee, secure in the 
knowletige that any lime he 
wants to add to his original 
equipment he can do so with¬ 
out dilheutty. 

It will pay you to recommend 
K( 4 A (’ommendal Sound he- 
cause it’s the only comftide line 
in the hiisiness! A line hiiilt by 
the w<»rld’s most cxperieiieed 
e<iinpaiiy in sound am|>li(ica- 
tion. A line that means profits 
to you! 



Any souml system floiiiids belter, c<|iii|>ped with RCA Radio Tubes 


A BIG SURPRISE IN STORE FOR YOU! 

B« lure to read the announcetneni which appears on the inside front cover . . . . 


DO IT NOW! 



Please Say That I'ou Saw It in Radio-Craft 
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In every RCP Tesf Instrument you get more 
and better ranges m addition to a quality. ac> 
curacy and appearance usually found only in 
much more costly equipment. So, If lt*s an RCP 
Test Instrument, you can be sure you're getting 
more test Instrument VALUE for your money. 
Next time choose RCP^the line that outvalues 
them alll 

CHECK THE‘ BONUS 'FEATURES 

In this Dynoptimum Test 
Tube Checker 

MODEL 308 
BUILT BY 
RADIO CITY 
PRODUCTS 

Fully equipped to test 
the NEW MINIATURE 
RECEIVING TUBES. | 
as well as all ballast 
tubes and old tubes, all' 
bantam, octal, loctal, 
all filaments or heaters 
up to full line voltaire. 

Tests under K.M.A, specified plate volta»;«‘S. Hot 
interelement short and leakaife tests betwei'n 
ALL INDIVIDUAL ELEMENTS. Hot cathode 
leakasre tc?st. Line voltagre control, direct readinf? 
on meter. Spare socket for future tests. Pro¬ 
vision for audible test of noisy tubes. Individual 
tests of each section of full wave rectifiers, duo 
diodes and nil multi-purpose tubes. Adjustable 
for at! line voltaRes 105-135 with line voItaRe 
indication directly on meter. And it's all quality! 
Here’s a twt instrument youMl be proud to own 
—Proud of its appearance . , . proud of its 
I>erformance . . . prou<l of the saving £k qm 
it represents. Dealer Net. 

Model 306P Combination Portable <Fie r\C 
Counter Model... Jplo.VD 


MUQEL ?0? 

^ SO% 


Here's RCP T«*t 
Equipment with 
added new features, 
yet actually costinR 
30% least Has all 
wave coveraRc from 
95Kc to lOOMc. Out- , 
put modulated nt : 
will. 80% modula- j,’ 
tion nt 400 cycles, 
sine wave from self- 
con t a i nod indepen¬ 
dent 400 cycle circuit. 


NEWEST ELECTRONIC PIANO 

(Continued from page 40^1) 

wired to a terminal board. These 8 pickup 
plate assemblies are rigidly mounted at a 
fixed distance, adjacent to their respective 
strings. 

Should feedback occur on any note, the 
Serviceman should check the phasing of 
the pickup units; or finally, try reversing 
the voice coil leads. 


VOICING 

For simplicity of construction and ease 
of assembly and service the pickup units 
are rigidly mounted in sections, as pre¬ 
viously discussed, at definite spacing from 
their individual strings. Therefore, it is 
necessary to “voice" or equalize the output 
of the individual strings. This is done before 
the piano leaves the factory. But should it 
become necessary to replace a pickup unit 
in service the following procedure is given. 

Voicing is accomplished by the following 
method which consists of individually mag¬ 
netizing the strings corresponding to each 
note to an appropriate degree and polarity 
adjacent to the pickup, thereby either in¬ 
creasing or decreasing the pickup volume. 





Attenuation in microvolts 
by means of five step 
ladder attenuator. Triple 
shieldinR. Double fused 
line. AC operated. Fine 
api>earance. AC 

Dealer Net .. 

New FREE CataloR No. 
121. Get the FEEL of these 
fine test instruments. 
Compare the features-^ 
and the values! Write for 
CataloR TODAY. 


Referring to Fig. 2 a single steel piano 
string is represented. The steel used for 
such strings is very readily magnetizable. 
This string shown at A, ]>assc5 over the 
usual bridge B, and has one end attached 
to the hitch pin (\ in the pin rail D, the 
other end being provided with appropriate 
tensioning means. Underneath the string is 
shown a magnetic pickup consisting of a 
coil E wound on the soft iron core and the 
I permanent magnet F located on mounting 
plate G. The permanent magnet F induces 
magnetism in the core of coil E forming 
poles as indicated. When string A is sound¬ 
ed. a voltage is generated in pickup coil E. 

The string A can be magnetized longi¬ 
tudinally by placing a bar magnet H having 
poles, S and N as indicated, spaced approxi¬ 
mately the same distance as the spacing of 
the pickup coil E and the permanent magnet 
F, and moved along and substantially in 
contact with the string. The effectiveness 
of this magnetization on the pickup volume 
depends on how closely the poles of the 
magnet H approach those of the picku]) 
unit. In other words, when the degree of 
magnetization in the string ar facent to the 
poles of the pickup is increased, as would 
be the case with the poles of the bar magnet 
H as shown, the current through the pickup 
coil will be materially increased for a given 
amplitude of vibration of the string. 

If the poles of the magnet H are reversed 


in position relative to the poles on the 
pickuj) unit and the string is thus mag¬ 
netized then the amplitude of the current 
in the pickup coil will be decreased. 

Uy following the ubox'e procedxxre the out¬ 
put from the weak notes may be increased 
and the output from the strong votes may 
be decreased producing the desired output 
over the entire scale for uniform forve ap¬ 
plied to each key. 

In order to equalize the output of the 
various notes it is not necessary to use an 
output meter across a resistance load in 
place of the voice coil, for the use of the 
human ear is entirely satisfactory since it 
is in the end, the final criterion. 

In order to check for grounds or opens 
in the pickup units, should a lack of volume 
be apparent while voicing, open pickup leads 
to amplifier, and between various pickup 
sections in turn, to localize the trouble. 

AMPLIFIER 

The A.F. amplifier consists of 2 major 
units. One is the amplifier proper, consist¬ 
ing of a 6J7 input stage, 6C5 driver, and 
four 2A3 output tubes in push-pull parallel; 
the other unit is the well-filtered power 
supply, using one 5Z3 tube as a rectifier. 


OUTPUT TRANS. 

~/SluE 


31 ; 


R3 


~ Rl, ^ 
3 . 900 a. 
VSa-w. 


B2, ^ 
220-n. 
V2-W. 


E 


speaker 


> IP SPEAKER NOT 
< USED connect A 15 A. 

> 2 5 wv. resistor mere (r 3 ; 

PmONO input OC RAOiO 
RECEIVER OR PA. 


Fiq._ 3. a r«comm«nded network for con¬ 

necting the Storytone to an auxiliary amplifier. 

The amplifier has 3 volume controls, one 
of which (R, in Fig. 1) is an integral part 
of the amplifier assembly. It is the optimum 
Volume controlf a screwdriver adjustment, 
and should be set at the desired level upou 
installation. It controls the maximum power 
output for the particular application and 
once set should require no adjustment. Its 
electrical function is to limit the amount 
of voltage applied to the grid of the input 
tube, which voltage has been induced in 
the pickup devices, thus controlling the 
maximum output of the amplifier. 

The other 2 volume controls are not 
integral with the amplifier but instead are 
located for convenient operation hy the 
artist. One, a manual volume control located 
at the left of the keyboard, is set for the 
tlesired volume output for the particular 
rendition. The other is a pedal rolunie con¬ 
trol, operated by the left foot, its magni¬ 
tude of control dependent upon the setting 
of the manual volume control at the left 
of the keyboard. The pedal control serves 
only to increase the volume from the level 


RADIO CITY 

PRODUCTS CO. INC. 

a8 PARK PLACE, H. T. C, 


The acoustical labyrinth 
shown at right may be 
compared with the photo 
at top of pg. 4i9. Middle 
and high frequencies are 
projected directly from 
the reproducer (in left 
side or piano); low fre¬ 
quencies are built up in 
the labyrinth (and repro¬ 
duced from right side of 
piano). 
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by the manual control to a maximum 
limited by the setting of the screwdriver 
control on the amplifier chassis. 

The amplifier is provided with a tone 
Control for operation in connection with 
external inputs and functions when such 
inputs are connected to the phonograph 
jack on the amplifier chassis. 

HUM 

Should hum occur which cannot be cor¬ 
rected by regular means in the amplifier 
or power supjily, short-out the pickup coils 
at the input of the amplifier. If the hum 
disappears, then it is due to stray magnetic 
field. Check carefully the phasing of the 
jiickup sections. If phasing is in accordance 
with wiring diagram, check to see that the 
power supply shield is properly placed and 
grounded, i'heck all ground connections 
and bonding of units between themselves 
and the frame of the piano. 

Hum may be introduced by stray mag¬ 
netic fields outside the instrument such as 
power transformers or electrical rotating 
machinery (motors or generators). 

The socket voltages given on the 
schematic diagram are obtained at 115 V. 
on the 120 V. tap using a 20,000 ohms/volt 
meter (nearest scale D.C., and 1,000 
ohms/volt A.C.). 

USE WITH AUXILIARY EQUIPMENT 

Should it be desired to connect the output 
of this instrument into an auxiliary ampli¬ 
fying system the method shown in Figure 
3 should be employed. This consists of 
taking a small portion of the output volt¬ 
age from across the voice coil, that obtained 
across resistor R 2, and applying it to the 
phonograph input of a radio receiver or 
F.A. amplifier. 


NEW CIRCUfTS 
IN MODERN RADIO RECEIVERS 

'Co7iiinu€d from page 470) 

(4) IST-DETECTOR USES GRID-TYPE DE¬ 
MODULATION 

Montgomery Ward Model 62-3(>9 
(Auto)—Fig. 4. Simplified circuit makes 
use of 6J7 oscillator-detector ioitk a grid- 
leak-afid-condcttaer detector netion at the 
control-grid, and a cathode-type oscillator 
with plate feedback. 

It will be observed that the gridleak and 
condenser values have quite a short time 
constant as compared to detectors for A.F. 
This is because the result of detection is to 
be the I.F. which is 175 kc. for this set. The 
6J7 tube is better suited for detection of 
this type and since A.V.C. can be applied to 
other tubes this need not be a remote cut-ofif 
type. The plate-to-cathode feedback circuit 
is conventional. 

(5) RECORD CUTTER PROVIDED ON NEW 
RECEIVER 

Wilcox-Gay M«kIc 1 A-70—Fig. 5. A 
crystal cutter is used in this circuit which 
will record voice from an input microphoiic, 
radio reccptioyi or make duplicates of 
records. 

The circuit with a level indicator is illus¬ 
trated. Switch A may transfer from speaker 
to recording cutter without changing the 
transformer match to the output tubes. 
S\vitch B is provided to transfer the main 
im{)edance load to the cutter and yet main¬ 
tain speaker operation while a record is 
being cut. Switch C is for turning the cutter 
on or off. A crystal cutter is use<l and an 
individual level indicator is provided for 
operation of the record cutter. 
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PROVIDES NEARLY 3 TIMES THE TONAL REAUSM 
THE AVERAGE USTENER IS ACCUSTOMED TO HEARING 


f 



A hove: Glca rn ing chroni in m 
plated Tuning Chassis of 
Scott P/n7/iormo>tic, built 
with fine watch precision. 

Below: New Scott Chippen¬ 
dale Cabinet, with special 
acoustical properties, for ra¬ 
dio and record vlaycr. 


Whether it*s a whisperinir violin or the vibrant 
crashing of a hundred brasses .... a SCOTT 
captures every tone, from the lowest to the highest. 
Whether it's radio or recorded music, EVERY IN¬ 
STRUMENT is reproduced with such amazing real¬ 
ism the artists seem to he in the room with you! 
Don’t take our Word for it. Hear the SCOTT your¬ 
self ... . you be the judxe. Test a Custom liuilt 
Scott in your own home for 30 days! 

THE “WORLD’S FINEST RADIO ’ 

Your SCOTT will be Custom Huill. to order, for 
performance (broadcast, short wave, or recorded 
music) impossible with factory production type 
equipment. It will cost little more than many other 
radios, for the SCOTT is sold ONLY direct from 
our Laboratories. No jobber and dealer mark-ups. 
The design is far advanced. Many technical fea¬ 
tures are amazing SCOTT developments used on/y 
in our receivers. Small wonder world famous mu¬ 
sicians. scientists, diplomats, as well as leaders in 
society, industry and thousands of critical listeners 
in the 1J.S. and foreign countries, have chosen 
(he SCOTT for their personal use. 

GUARANTEED 5 YEARS • 30 DAYS HOME TRIAL 

Your SCOTT will he guaranteed 20 times longer 
than the usual 90 days adopted ns standard by the 
radio industry. Hudget terms if desired. Deliveries 
in 3 to I weeks still being maintained, although de¬ 
mand has increased tremendously t 


A FEW OF MANY AMAZING FEATURES 

(t noise reducing systems • 6 wave bands 
from 3.75 to 2000 meters including ultra 
high frequencies • overall fidelity 30 to 
16.COO cycles • 40-60 watts undistorted 

Class A power output • Continuously vari¬ 
able selectivity from 2 to 16 KC., Sensi¬ 
tivity from 5m. fo 20m. • Record scratch 
suppressor and many others. 


MAIL THE COUPON TODAY! .... GET SPECIAL LIMITED OFFER! 



E. H. SCOTT RADIO LABORATORIES, INC. 

4404 RAVENSWOOO AVENUE DePt. 24B40 CHICAGO. ILLINOIS 

Send SYpecial offer, order blank, and all facta on new Scott Philhar¬ 
monic. Phantom Dc Luxe, and Masterpiece models. Also send Scott 
Record Review. No obligation. 

Name . - - 

Street . 

City . State . 

STUDIOS: NEW YORK BUFFALO DETROIT CHICAGO LOS ANGELES 


A NEW BOOK ON PUBLIC ADDRESS 


An important announcement about the greatest book on the subject of sound and allied subjects 
appears on Page 510 of this issue. TURN TO THE ANNOUNCEMENT NOW! 



, ALL YOUR . 
RADIO NEEDS'^ 

Here In this one big book ' 
you will find everything you ' 
need in radio . . . seta, parts 
and supplies . . . public ad* 
dress systems . . . amateur 
equipment . . . testers and 
kits . . . your ncitionallY 
known fcrvorilcs at lowest 
possible prices. Writ© 
today tor this big valuable 
calolog and save money. 

PROMPT SERVICE 


BURSTEIN-APPIEBEE COMPANY 

.1012-14 McGEE STREH, KANSAS CITY, MISSOURI 
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^ AMAZINGLY 
^ SIMPLE/ ^ 

' Only 4 standards types of i 
Amperite AC-DC Regulators 
will replace 90% (over 100 types) of 
AC-D(^ Ballast Tubes now in use! (09^ 
WRITE FOR CHART AR. IIH 

New Low Price $1.00 List 'jp 

J^MPERITE (p. 561 BROADWAY. N. Y. 
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1 833 W, 

I Dept, 2*AB<0. 

. Chicago, Illinois 

I Jtush your Ftu:E *Ji>4-iwge I’afalog o( P.A. Sys* 
I U’lns and (mriuUtc radio euPPilfH, 


I Xatiif . 
I Addrcbs* 


I City . .. J 

Westinghouse 
Power Generator 



A. C. ELECTRICAL POWER 

from a Windmill, rn>m a\uilahle Waterpower, from jour 
Automobile, from your Motorcycle, from your Bicycle. F^oot. 
pedafi or Handcrank (for transportable Itadlo Transmitters, 
Strong I'lootlllEllts. .\ihetIibliit: Signs) ; do you uaiit to 
(■perate ,\C' It<i<lio sfts from 3? V. 1>C farm light ays* 
terns: operati- tn'o generators in aeries to get 2u0 V. 
.\C'; obtain tt\o nluso and iliiee tihase A<'. etc., etc. 


There Are Over 2S Applications 

Some of which are: 

A.C. Iiynanio liKhiing from eight to ten 2d \Vatl llO 
\olt lamps, short Wave Transmitter ^upplying llu Volta 
AC for uPeratinK "llanj'’ transmitter, Otmrating lit) V. 
Itaillo Itecelver in DC districts. Motor tietierator. Public 
Address Systems, Fleetrlc Sirens on motor l)oats. yachts, 
etc. (’amp Lighting. Short Wave ariltleJal "fever’* ap* 
paratus. Tele Vision. IVItnn WatenvlitH'l for lighting or 
other purposes. Airplane: for lighting strong searcliUehis 
n- electric sisns. Laboratory work, etc., etc. *>4 to ll.P, 
needed to run generator. 

BLUE^PRINT 22 x 28 in, and Four-Page 
S'/a X 12 in. INSTRUCTION SHEETS 
FREE with Generator. 


Generator, as described, including Blue-print 

and instructions. 

Send t2.00 deposit, balance C.O.D, 

Shipping weight 18 lbs. 

MONE3'-n.\CK f;L*AUANTI-:E 

WELLWORTH TRADING COMPANY 

ISIS S. state Street, Dept. RC-240, Chicago. III. 



2-IN-1 "CARD FILE" BAHERY SET 

(Continued from page 464) 


quire the same space as the Raytheon 
UK43 or standard 11)8GT, so the midget 
tubes were not used because of mechanical 
complications us to sockets and mounting. 

The variable condenser is a revamped 
Cardwell midget of 15 plates, in which the 
capacity of 100 nimf. has been increased to 
approximately 300 inmf. by the use of mica 
or celluloid dielectric rather than air. The 
resistance thus introduced into the second¬ 
ary or grid circuit is naturally compensated- 
for by the feedback from the plate circuit. 
The revamping is described in a later para¬ 
graph. 

The chassis itself is only a simple bracket 
which is fastened to the bakelite panel by 
the mounting bushing of the tuning con¬ 
denser. A metal panel may be used and in 
some instances may be of advantage if 
there is body capacity. 

The audio transformer is a standard 3^” 
to 1 (ratio) midget. The regeneration con¬ 
trol may be any of the l-in. diameter midget 
type so long as a satisfactory value and 
taper are used. These are not in the least 
critical. 

The Yaxley 2-W, l-in. diameter 15-ohni 
rheostat serves the triple purpose of fila¬ 
ment switch, a means of conserving 
battery life, and as a vernier control for 
regeneration. 

The fixed conden.scrs are of the postage- 
stamp size. The special coil which has a tap 
for the amateur phone - police band is min¬ 
iature in size, the construction being de¬ 
scribed in a later paragraph. It is mounted 
on the frame of the A.F. transformer 
by simply sohlering its mounting bracket 
thereto. 

The “B" battery is an assembly of 8 foun¬ 
tain-pen flashlight cells into a flat, compact 
unit, as is described in a later paragraph. 
The life of this unit will be considerable as 
the drain, by the plates of the dual-element 
tube, will not (.*xceed 4 milliamperes at the 
voltage usetl. 

The writer naturally appreciates that 
many constructors will use parts already 
on hand and therefore has allowed a great 
deal of latitude in the selection of com¬ 
ponents other than those specified. It must 
be remembered however that every inch 
counts towards the ultimate size of the 
receiver. 

MAKING THE COILS 

As shown in illustration A, the secondary 
consists of o pies of 65 turns, each of 
No. 10/41 Litz wire on %-in. I.D. tubing 
into which is inserted a poly iron core of 
%-in, dia, by l-in. long. Kach pie is 3/16-in, 
long. The coils are wound lateral, with ap¬ 
proximately 3/3ii-in. spacing between pies. 
The first pie of 65 turns is used for the 
S.-\V. police band. The mutual conductance 
between pies may be varied to match the 
inductance to the special variable condenser 
by increasing or decreasing the spacing be¬ 
tween pies. 

The primary or tickler winding consists 
of approximately 260 turns of No. 36 double 
silk (D.S.C,) or single-cotton covered S.C.(*. 
wire, wound laterally and at the grid end 
of the secondary. The inside diameter 

plus wall of the tubing is used for the 
secondary; length or width of winding is 
3/16-in. * 

If the constructor does not desire to 
lateral-wind the coils they may be slot- 
wound on a form which may then be 
knocked down and the coils doped. In this 
manner when coils are in pies the dis¬ 
tributed capacity is very little more than 
lateral windings. With correct modification 
of the condenser (a Cardwell 15-plate inid- 

Please Say That You Saw It in Radio-Craft 


get) the distributed capacity of the coils 
should be low enough to tune from 1,500 to 
570 kc.; that is, when spacing between pies 
is correct (variometer fashion of tuning). 

To modify the Cardwell condenser, the 
plates are disassembled from the rotor shaft, 
and the stator plates from the isolantite end 
insulation plate; 14 pieces of celluloid 
(used in side curtains of open cars) are 
cut to the pattern. The large center hole 
should clear (freely) the rotor spacing 
washers. The smaller holes should freely 
clear the stator plate spacing washers. See 
illustration B. 

The condenser plates are now reas¬ 
sembled, first a stator plate, then spacing 
washers, then celluloid spacer, then rotor 
plate, then celluloid spacer, then rotor plate 
spacer washer, then another stator plate, 
and so on, until all are assembled. Clamp 
the rotor shaft in a vise, line up the rotor 
plates, and tighten the nut. Use a lock- 
washer under the nut as the rotor assembly 
must be tight enough to withstand the drag 
or friction of the plates against the celluloid 
spacers. If celluloid is not available, mica 
of equal thickness may be used. Both have 
a dielectric factor of from 3 to 4 as com¬ 
pared to air. The celluloid spacers should 
occupy nearly all of the air space between 
the plates. 

Note: If poly iron cores are not used for 
the coils, approximately 4 pies of 65 turns 
will be required with a corresponding 
increase in the number of tickler turns. 

The 12-V. “B" battery is assembled by 
connecting 8 fountain-pen flashlight cells 
in series. Solder each positive terminal 
(center tap) to the zinc shell of each suc¬ 
ceeding cell as shown at U. 

After the cells have been soldered to¬ 
gether each cell is insulated where a possible 
short might occur; and then made into a 
flat package approximately 2 ins. wide. 4 ins. 
long and ^s-in. thick, using scotch or 
gummed tape. 

Note: Cabinet or container is standard 
size and was purchased from a Wool worth 
store for 25c, A metal partition is soldered 
in position if space for phones is desired. 
Otherwise the space may be used for addi¬ 
tional “B” batteries, and the panel extended 
to the back of the cabinet. 
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NOTES 

(A) Thu receiver has been designed for 
u very small antenna such as a lar^e window 
or <ioor flyscreen, bed spring-, or approxi¬ 
mately 25 ft. of wire. 

Should a larger antenna of greater 
tapacity be employed, a mica compression 
tontlenser should bo placed in series with 
the antenna lead of the set. 

(B) Under certain conditions of opera¬ 
tion, the A.F. tube may oscillate due to a 
low ‘'B*' battery; the writer suggests re¬ 
versing the secondary leads of the A.F. 
transformer. 

(C) For smooth regeneration a larger or 
smaller grid leak may bo necessary. 

(D) The tube socket bracket is one hole 
iiiounting made if desired from one piece 
(*f metal shape*! as shoWTi at 1>. 


THE RADIO MONTH 
IN REVIEW 

iCoutitined from page 455) 

Calif.; ''May*' is out to acquire an F.M. 
channel while the acquiring is good. A 1-kw. 
station, on 43 me., has been requested for 
a spot at Wilshire Blvd., at Fairfax Ave. 
Good luck on your F.M. request, even though 
your television application (Sept. 10.30 
Radio-Craft, pg. 134.) is .qtill "under con- 
sitieration” , . . 

Onondaya Radio Rroadcast tny Carp., 
Syracuse, .V. 1*.; has an application in for 
an F.M. xmitter on 43 me., 1 kw. . . . 
<.*o/ufnbta Broadcasting System, Inc., .Kew 
York, .V. y.; come on in, the water*s 

fine! Maybe you’ll get that 50-kw. F.M. 
station in the Chrysler Bldg, onto the air 
yet, on 43 me. . . . 

Wesiitighouse Electric & *U/£;. Co., 

Rhila., Pa.; application is for an xmitter 
on 42.6 me., 1 kw., in Architects Bldg., Phila. 
. . . Midland Broadcasting Co., fwc., Kansas 
('ity. Mo.; application for an F.M. station 
on 42.6 me., 1 kw., was returned. . . . 
WBSS, Inc., Coliunbus, Ohio; yippee!, 
grunted OK to put up a 250-watt station on 
43 me. . . . CoUnnbia Broadcasting System, 
Itic., Minneapolis, Mhtn,; wants to switch 
WOXHAV to new site at Boston, Worcester, 
or adjacent point in Mass., and to increase 
pnwer to 1 kw. on 42.3 to 42.8 me. . . . 
Another Cointnhia Broadcasting System ap¬ 
plication would have W2XDV moved to the 
(’hrysler Bldg., and there push out P’.M. 
programs with 1 kw. on 43 me. 

Pennsyh'ania Broadcasting Co., Pit Ha., 
I*a.; requestetl an OK to go on the air with 
1 kw. on 43.4 me., at 35 S. and 9th Sts., same 
city. . . , .1/(0ait Broadcasting Corp., Day- 
ton, Ohio; their bid is for a 1 kw. F.M. job 
on 42.6 me., near Dayton . . . RCA Mfg. 
Co., Camden, X. J.; requested permission 
to continue, for another month, experiments 
in F.M. operation with 1 kw. on 42.6 me., 
over W3XEZ. . . . Yankee Xctwork, Inc., 
Boston, Mass.; permission was given to con¬ 
tinue tests of WlXOJ on 43 me., 2 kw'. . . . 
Westinghou.sc Elec. & Mfg, Co., Allison 
Park, Pa.; a request is in for a 1 kw. sta¬ 
tion on 42.6 me. at Clearview Road on Route 
8, Allison Park, Pa. This is an F.M. freq. 

(Continued on page 504) 


IN MARCH RADIO-CRAFT! 

Marine Radio Telephone Installation and 
Servicinq 

How to Make a 2-Tube Plug-in Coil 
Breadboard Receiver 
The ’"New" KDKA 

Public Address in an "Oceanarium" 


iTlere’s How— 


- - a Radio 
SHOULD BE 
Tested - - at 
a PROFIT! 

DOES IT ALL! 



Instead ol several cables to contuse the operator, the Audolyzer 
uses one cable with which over 7S% ol all work is performed. 
This probe is ol such unique design that it can be used in mak¬ 
ing tests on any part ol the receiver without aflecting the 
receiver's operation. (Two other inputs are provided when the 
occasion demands two or more tests to be made simultaneous¬ 
ly.) The one common probe is rapidly switched from circuit to 
circuit and has the following functions: 


R* F* • IN: The probe feeds a two stage 
amplifier tuned over the ranges ol 95 K.C. 
to 14.5 M.C. in five bands. Its sensitivity 
is great enough to monitor signals in the 
first R.r. stage. With the aid ol the Audo- 
lyxer's R.F. multiplier 
and attenuator its sensi¬ 
tivity can be reduced 
and used to monitor the 
strongest R.F. signal 
found on the second de¬ 
tector plate or the oscil¬ 
lator grid. The meter is 
used with the R. F. am¬ 
plifier to compare signal 
strengths. For simple sig¬ 
nal tracing through the 
R.F. stages, the speaker 
gives a quick audible 
check. 


A* F*• IN: When the 
signal has been traced to 
the second detector plate, 
simply set the "Probe Selector'* to^ the 
"A.F. IN** position and finish the signal 
tracing job with the same probe. Starting 



at the first audio grid, the signal is fol¬ 
lowed to the speaker's voice coil, the Audo- 
lyxer's speaker being used as a monitor. 

A. F. OUT: When the "Probe Selec¬ 
tor** is set in this posi¬ 
tion. the Audolyxer is set 
up as a receiver. When 
a station is tuned in. the 
audio signal is present 
at the tip of the probe 
for the quick checking ol 
P.A. amplifier and re¬ 
ceiver audio systems. 


PROBE SELECTOR 


V, M.: Should any 
signal tracing step indi¬ 
cate trouble, a quick D. 
C. voltage check can be 
made at any point by 
setting the "Probe Selec¬ 
tor** to the V. M. posi- 

--tion. With this set-up. 

A.V.C.. GRID BIAS. SCREEN. PLATE and 
POWER SUPPLY voltages can be measured 
without aflecting the receiver operation. 


Why hasn't this been thought of and developed before? To test 
a radio, what is more simple or logical than to substitute a 
stage or part that is known to be good for the defective stage 
or part, while the receiver is in operation. Use only one probe 
—just listen lor the trouble ... that's AUDOLY2ING. 

[ BUPRE^ 


GET A REAL ELECTRIC DRY SHAVER 
ABSOLUTELY FREE! 

Complete details os to how it is possible to get a Real Electric 
Dry Shaver FREE, oppeor on Poge 504 of this issue. TURN 
TO IT NOW! 
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JvICPDPT dept_ 
Aiaocistird: EatpuTlcrs Co-. 
L4& W. SbvM. Tlrw Yorh 
Cable Aidiau: LDPBEH. N.Y. 


8-TUBE, 2-BAND SUPER AC-DC 
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VaUta . . . 

TUBE TESTER COMBINATION 



MODEL 

432-A-742 


• Model 432-A-742 is a combination Tube 
Tester and Volt-Ohm-Milliammeter, 

• Complete Volt-Ohm-Milliammeter, 16 
Ranges • Sockets for All Tubes . . . 
Filament Voltages from 1 to 110—A 
Safeguard Against Obsolescence • Pre¬ 
cision Indicating Instrument with Two 
Highest Quality Sapphire Jewel Bearings 
• Separate Line Control Meter • Neon 
Shorts Test • Approved RMA Circuit • 
Portable RiclT Black Leatherette Covered 
Case —• Professional in Appearance. 
Etched Panel. Complete, less batteries 
, , • 126.85 , , , Dealer Net Price, 

WRITE FOR CATALOG! SHtlon 216 Mfrt Avans* 


REAPftlTE METER WORKS, llumen. OKTo 


New TURNER Dynamic 

Model 22D-Protected 
for Hem; Handles 
Toughest P. A. Jobs 

For rxrrnllonal iiorform- 
anc«, you can't tie 22D at 
Burli an attractive low price. 

PO" ttltlntt head, removahlr 
caldc set, and full aatin 
chrome finish. Advanced cti- 

S ineerlti? atyle. Cuts thru 
RM and reproduces smoothly at all 
friHiuencles. Works fK^uatty well in. 
doors or nut, and its low feeilliHck 
Is amazlnfr. Tacked with chanudsetu- 
mike l»atr, and wirlnjf diafTriims. 

Hi-Impetfance with “ 

Cable Set. List .... 

Add SI.SO for 25 n. Cable Set. 

Deduct SI.SO fur 5U oiitit tiiudcl 
Send for Free Catalog 



$20.00 


The TURNER CO. 

907 SeVeniMnth St.. NE 
CEDAR RAPIDS. lOWA 


MODEL 220 
Level—S4DB 
Range 40-8000 
cycles. 




(^pecltirfttlons; l/30 it.P 
lleaiir Duty operates on either 
A.C. or D.C., 110 volts, 3200 
It.P.M. with fi' cord and 
pluE. Rheostat can be used to 
vary siteed. Height 3%'. Ungth 3%', Width 3". Shan 
Can be used to drive Sew Ink Machines. Models, 
ItuRlng loathe, J^ollshlng Head, Drills, tirlndstones. etc., 
same type motor furnished In C volt D.C. Less cord and 
Plug ♦i.yj. 

MOTOR Universal 1/30 H.P.$2.S5 

MOTOR 6 Volt D.C..95 

ShiiJping weight, either atyle S fba* 

Money back guarantee. Send check or M.O. 

Add S£5c for sr>rrta/ packing and mailing 
anywhere in V. S. A. 

WELLWORTH TRADING COMPANY 

1915 SO. STATE ST., Dept. ftC.240. Chicago. HI. 





EUCTRICAL ENSINEERING^’* 

field. IVepai* yourwir. at Low Coat, for 


incai riejd, Prepare your^ir. at Low Coat, for aecure 
Modem, aimpllfled, you can understand quickly. 
RADIO ENGINEEDIN fi course in radio, pub- 

HHUIVtnUinttIfinU lie address. photo*electric work. 
Trains you u> be super-service man. real vacuum tube 
t^hnlclan. Lxper. kits furnished. Diploma on completion. 
Tuition. *25. cither course. Deferred Ttayment plan 
P ^ g g Get Cfipies of jk-IiooI catalogs, atlident 


mairazines. 


LINCOLN EHQIHEERIHQ SCHOOLtSn Mi-CU. LINCOLN, HEIR. 


RADICALLY NEW MINIATURE TUBES 

(Covtiniied from page 465) 


wordf That is, there is no removable base 
of metal or plastic. The *‘base'' has now 
become part of the bulb—it is a glass plate 
that closes-ofT the bottom of the glass 
envelope—and thus //»e base as a separate 
item HAS CEASED TO EXIST! 

Tentative characteristics data on these 4 
new tubes are available. So, too, are symbols 
which we here reproduce. The proportionate 
dimensions of a representative tube also 
are shown. 

DETAILS 

In checking over the symbols of these 
tubes it will be observed that in some cases 
the connections are duplicated on other ter¬ 
minals. This is because the leads are used 
as mountings and sometimes there are 2 
mountings, and hence 2 leads, per element. 
This explaims why, in the 1R5 and 1T4. 
terminals 1 and 5 both connect to the fila¬ 
ment. In the 1S4 not only does one lead of 
the filament have 2 prongs, terminals 1 and 
5, but also the plate has 2 mountings, and 
therefore 2 prongs, or terminals, 2 and 6. 
These extra prongs in addition to affording 
extra strength also serve as additional tie 
jfoints when making connections. 

Not shown in symbolic form in the con¬ 
nections of the 1T4 is the internal shield 
which connects to terminals 1 and 5. This 
shield is a little metallic button inside the 
bulb near the bottom and within the inside 
circumference of the prong-leads. 

The use of shielding in the 1T4 to reduce 
interelectrode coupling at the prongs is car¬ 
ried a step further in the new sockets which 
have been developed for the miniature tubes. 
These sockets are provided in the center 
with a hollow metal tube which extends 
further than the length of the prongs. This 
hollow-center pin may bo made to float or 
to connect to terminal 1. 

The diode in the 1S5 is located over a 
mica plate below* which is the remaining 

pentode assembly. 

Tentative CharacteriMics Data 
1R5—Pentagrid Converter 
Filament voltage (D.C.) 1.4 volts , 

Filament current 0.05 ampere 

Direct interelectrode capacitiee:# 

Cgg (f 4*g,4*B,4*g4 4*R6+Pl 

== R.F. input 7.0 mmf. 


— mixer output 


7.0 

mmf. 

Cgi (f4*g,4*fir3 4*g,-fgo 

-4-p) 

3.8 

mmf. 

Cg^p 


0.4 

max. mmf. 

Cgigg 


0.2 

max. mmf. 

cg,p 

#With no external shield. 

0.1 

max. mmf. 

Converter 

Service 


Plate voltagrc 

Screen-grid (Noa. 2 & 4) 


90 

max. volts 

voltage 


45 

max. volt,-; 

Screen-grid supply voltage 


90 

max. volts 

Plate dissipation 


0.09 

max. watt 

Screen-grid di^siI)ation 


0.115 

max. watt 

Total cathofle current 
Control-grid (grid No. 3) 


3.6 

max. ma. 

voltage 

Typical operation: 


0 

min. volts 

Plate voltage 

45 

90 

volts 

Grids Nos. 2 & 4 voltage 

45 

45 

volta 

Grid No. 3 voltage* 

0 

0 

volts 

Grid No. 1 re.sistor 

Plate resistance 

0.1 

0.1 

megohm 

(approx.) 

Conversion transcon- 

0.6 

0.75 

megohm 

dtictance 

Grid No. 3 liias (approx.) 
for convers. trans- 

235 

1 

250 

microm hoe 

cond. = 6 micromhos 

-9 

-9 

vidts 

Plate current 

Grids Nos. 2*4 

0.7 

0,8 

ma. 

current 

1.9 

1.8 

ma. 

Grid No. 1 current 

0.16 

0.15 

ma. 

Total cathode current 

2.76 

2.76 

ma. 


lating) is approx, 1,200 micromhoa when grids 
Nos, 1 & 3 are at rero volts, and grids Nos. 2 A 
4 and plate are at 45 volts. 

1S4—Power Amplifier Pentode 


Filament voltage (D.C.) 

1.4 

volts 

Filament current 

0.1 

ampere 

Amplifier—Class 



Plate voltage 

45 

max. volts 

Screen-grid voltage 

46 

max. volts 

Plate dii^sipation 

0.18 

max. watt 

Screen-grid dissipation 

0.05 

max. Watt 

Typical Operation and 



Characteristics; 



Plate voltage 

45 

volts 

Screen-grid voltage 

46 

volts 

Control-grid voltage* 

-4.5 

volts 

Peak A.F. grid voltage 

4,6 

volts 

Zero-signal plate current 

3.8 

ma. 

Zero-signal screen current 

0.8 

ma. 

Plate resistance (approx.) 

0.25 

megohm 

Transconductance 

1,250 

micromhos 

Load resistance 

8,000 

ohms 

Total harmonic distortion 

12 

per cent 

Max.-signal power output 

0.065 

watt 

♦Referred to negative filament terminal 

1S5—Diode-Pentode 


Filament voltage (D.C.) 

1.4 

volts 

Filament current 

0.05 

ampere 


Characteristics of Pentode Unit 


Plate voltage 
Screen-grid voltage 
Control-grid voltage 
Plate resistance 
Tr a nsco nd ucta nce 
Plate current 
Screen-grid current 


45 volts 

45 Volts 

0 volts 

0.5 approx, megohm 
526 
1.2 
0.8 


micromhos 

ma. 

ma. 


Pentode Unit—Class Amplifier 


Plate voltage 

90 

max, volts 

Screen-grid voltage 

90 

max. volts 

Plate dissipation 

0.06 

max. watt 

Screen-grid dissipation 

Typical Operation as Resistance- 
Coupled Amplifier: 

0.025 

max, watt 

Plate-supply voltage 

41 

volts 

Screen-grid supply voltage 

41 

volts 

Control-grid voltage* 

0 

volts 

Plate-load resistor 

1 

megohm 

Scries screen-grid resistor 

3 

megohrns 

Screen-grid by-pass condenser 

0.1 

mf. 

Control-grid resistor 

10 

megohms 

Voltage gain (approx.)^ 

30 



♦Referred to negative filament terminal. 

#Obtained when the grid of the pentode unit 
is fed from a source having an impedance of 
1 megohm. 

Diode Unit 

The diode is located at the negative end of 
the filament, and is independent of the pentode 
unit except for the common filament. 

1T4—Super-Control R.F. Amplifier Pentode 
Amplifier—Class A^ 


Plate voltage 


90 

max. volts 

Screen-grid voltage 


46 

max. volts 

Plate dissipation 


0 2 

max. watt 

Screen-grid dissipation 


0,035 

max. watt 

Control-grid voltage 


0 

min, volts 

Typical Operation and 

Characteristics: 

Plate voltage 

45 

90 

volts 

Screen-grid voltage 

45 

45 

volts 

Control-grid voltage* 

0 

0 

volt 

Plate resistance 

0.25 

0,8 

megohm 

Transconductance 
Transconductance at - 

700 

10 

760 

micromhoa 

volts bias 

10 

10 

micFomhos 

Plate current 

1.9 

2 

ma. 

Screen-grid current 

0.7 

0.66 

ma. 

♦Referred to negative 

filament terminal. 

Filament voltage (D.C.) 


1.04 

volts 

Filament current 


0.06 

ampere 

Direct Interelectrode 

Capacit ies :# 

Grid to plate [Cg,p] 


0.01 

max. mmf. 

Input tCg, (f4*g,)l 


3.5 

mmf. 

Output tCp (f-|“g,)l 


7.3 

mmf. 

#With no external shield. 




FOOTNOTES—(See Pg. 465.) 

(11 See tlw "Stwlal Metal Tube Number" of Radio. 
Craft. October 1935. 


(2) "Recent Raillo Tubes," Rsdlo-Craft. May 1938. 


(31 "15 Sew Tube*." Radio-Craft, Sov. 1938. 


♦Referred to negative filament terminal. 

Note: The trannconductance between grid No. 

1 and grids Noe. 2 & 4 tied to plate (not oscil- 

Please Say That Yon Saw It in Radio-Craft 


(4) "New Tube* for 1939," Rsdlo-Craft, Dec. 1988. 


(5) "9 New Tubes." Radlo-Craft. .«4ept. 1939. 


(61 "48 Sew Tubes," Radio-Craft. May 1939. 
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SERVICING PUZZLERS 

(Co7itiuued frovi poge 471) 

• Distortion on Stroiijx Signal, A 1032 
Majestic Motlel 320 receiver had a badly 
distorted tone when any but a very weak 
signal input was applied to the antenna, 
A check of the tonal qualities of the 
audio end showed it to be OK, Acceptable 
tone quality on a weak signal indicated the 
A.V,(‘. circuit. 

The V.-T. VM, showed a strong signal 
being applied to the diodes of the 2nd- 
detector, plenty of current available to 
operate the A,V,C, A test of the plate 
current of the A.V.C, controlled tubes 
showed that they were not being biased by 
the strong signal, proving that the A.V,C, 
was not working. Checking all the ac¬ 
cessible A.V,C, resistors showed them to 
be OK. One 50,000-ohm resistor mounted 
up inside one of the I,F. transformers was 
so isolated by high-resistance resistors as 
to make testing of it difficult and uncertain 
due to resistor tolerances, 

,\s this resistor occupied a rather impor¬ 
tant position in the circuit, I ^‘pulled” the 
I.F, transformer and dismantled it to check 
the resistor. Immediately on seeing the 
resistor the trouble w'as apparent. Instead 
of having the orange dot of a 50,000-ohm 
value, it had the brown dot of a 500-ohm 
value. The resistor was original equipment, 
and because a factory operator had mis¬ 
taken brown for orange, the owrner of this 
set had 5 years of very poor tone! 

(No signature,) 

• Annoying Hum, Plus Blasting on 
Strong Signals. A standard set had an 
annoying hum, and would play fine when 
tuned to a weak station, but would blast and 
distort on strong signals. The nature of the 
complaint indicated the A.V.C, action. The 
high impedance of the circuit necessitated 
the use of a V,-T, VM., a Weston Model 772 
or similar analyzer, 

I fed a modulated signal into the receiver 
with a signal generator and began testing 
the A.V,C. distribution circuit. I found that 
one of the filter condensers acted as a 
voltage divider across the A,V,C. network, 
reducing the control voltage causing tlis- 
tortion and blasting on strong signals. I 
replaced this condenser with one of similar 
value in good condition and the set played 
OK, but still had the hum. 

I tested the power supply filter condensers 
for leakage, and found them to be well 
within the permissible leakage, but by 
measuring the A,C, voltage across the 1st 
filter condenser with a V.-T. VM. I found 
it above normal. By changing from an 8 to 
a 12 mf., the hum dropped to normal, 

C, H. Robinson 

• Only Local Stations, with Distorted 
Tone, A Philco Model 575 receiver allowed 
only local stations to come through, and 
they were badly distorted. Plate, screen-grid 
and cathode voltages checked OK with the 
normal 1,000 ohms/volt meter. When the 
set was tuned through the local stations 
signal, the signals came in and out with a 
blop, indicating trouble in the A.V.F. c ircuit. 

A careful check was made of the A.V.(’. 
circuit with a supersensitive meter and the 
filter condensers in the A.V.O. grid-return 
circuit were leaking 0.5-meg., the filter re¬ 
sistors in the same circuit had trebled in 
value. These parts were replaced, but the 
set was still distorted. 

On cheeking, the coupling condenser in 
the 1st audio stage was found to be leaking 
about 1 meg. The set still was distorted. 
The grid bias of the output tubes were 
measured and found off about 3 volts. The 
(Continued on following page) 




NION RADIO CORP, 

$7 5tr#Mtr N#wiirk, N. J. 


Can you test*** 

LOKTALS* BANTAMS. 

“S” TYPES ? 
35,45,50,70,117 VOLT 
HEATER TYPES? 


FREE... TUBE TESTERS OR 
OTHER SERVICING EQUIPMENT 

LEADING MAKES! 

Here’* the chance of a lifetime to get the tube 
testing equipment you always want and need. 
National Union now makes it possible for you to 
choose from all the newest models of leading 
instrument manufacturers , , . every one guar¬ 
anteed to test all the latest tubesi See your 
National Union jobber or send coupon. Only a 
small deposit is required—refunded as merchan¬ 
dise credit when the required number of points 
is reached, based on your purchases of N.U, 
tubes and condensers. Ten years and thousands 
of satisfied dealers testify to this easy way to 
obtain necessary shop equipment. 


H. U. 
QUALITY 
IS THE 
BY-WORD OF 
THE SERVICE 
ENGINEER 


Service Dealers: increase 

your volume, give better satisfaction to 
your customers, protect yourself from cut 
price competition , . . THEN WORK 
WITH N.U. . . . All our policies and 
sales promotions are aimed to build up 
you and your business. 



Tear out this ad 4 write 
your name and address 
in the margin, and mail 
it in for your copy of the 

new amateur 

RADIO CATALOG. Ii is chock full of 
the latest nationally advertised amateur 
equiprnent, Fverything is fully guaran¬ 
teed, shipped within a few hours of the 
time your order comes in—and every¬ 
thing is sold on WARD S TIME PAY¬ 
MENT PLAN! Write Dept, RZ.35, 

MONTGOMERY WARD 


CHICAGO 




Please Say That You Saw it in Raiho-Craft 
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1 1* Alfred A, Ghtrardi. the renowned radio engineer am 
auttiorlty on radio Instruction, should come to youi 
home and personally teach you radio—would you be will 
Ing to pay his street-car faro? What a quest Ion I You't 
eagerly pay a hundred times that trifling sum for thi 
advice and counsel of this expert—the man who hai 
HTitlen half-a-dozen of the world's leading textbooks ot 
radio, and who has contributed regularly for years t( 
leading technical Journals In the held. Well, thti 
acknwledg^ authority Is offering his services to yoi 
right now In the form of— 

A $50 Course Complete for only $4 

> Ghlrtrrli eould readily have put thla great wealth 
some other farm—and 
leaiiona at S50.O0, or even more. But he hat* 
^are It with avaryon* alncerelv iiitori-sie>J 
PX,^****? I*" ,* profeaalon or h(«hy, so the 
J^i^n^lrfnatructlon lesaona of hU world- 
Ki ^^''T*** cornea to you bound as one 

book—nearly 1.000 Pages; 36 Chapters; 
.“f***! most compiohenHive, 

Worough, cryatal-clear leam*at*home course ever written 
22,**^**^^ branch of Radio, Crectrterty, Television, ftound 
Md Cothodd-Ray Tubm# And boat of All^the prico of this 
complete Course la only S4—lesa than a dime a lesson* 

Widely used In Army and Navy Schools 

of it* aupertority than the met 
i^f***^*li t’o/’dreds of rotUes of this vory Coun,i; 

iV the technical radio training 
n.. Navy, Marine Corps. C.C*C, and 

Coast Gua^. Powerful endorsement this, of the soundri 
^d prmrtlcal \alue of Ghinirdl’a Course, because »ni- 
go'’eminont.ApDroved instruction 
extremely rigid. Add to this the fact that 

"■'f'o Physics Course fs used end praised by 
private radio and technical 

ALL YOU NEED TO KNOW 

ReaJ?*Thern' subjecu covered in the various chapters. 

a’ Sound. Speech. Music. 

current. 4. Klee, Vnltst Ohm's 
I^w, RMlBtance. S. Elec. Circuits; Batteries. «. Mag- 
finn Electromagnetic Indue, 

y**”/. Capacitance; Condensers. 11. 

1 i to Enters. 13. Measuring Inst rumen Ls. 

Broadcasting. 16, Berelving, 17. 
Va^um Tu^ prln^ples, 18. Vacuum Tutie Character- 

Construction. 30. Vacuum Tulw 
PTinJiTT Action. 21. Radio Pre<uiency Am- 

J E.F. Amplirters; Tun. 

S*' Amplifiers. 25. Speakers. 36. Bat. 

Power-Supplv Units. 28. 
Automobile and Aircraft Radio. 

30. Phono Pickups; Bound S^tems, 31, Short.Wave. 33. 
PhotoelMtrie cells; Cathode-lUy Tubes. 33, Tclevlsfon. 

25ind*"S"cru*J«r? “• 

START LEARNING RIGHT NOW 


Start now—and you don't 
Mnny to see and examine 
^^■-,*J®*^_^***®'** M*il the 
No-Risk Order Form below, 
Take advantage of our 
Special Offer of a— 


even need to risk a single 



■DAY 

TRIAL 


I 

■ 

I 

I 

■ 

Id 


Read the booh for 
^ days, 
fully salisn 
return It In 
condition and gel 
your money 
ftiiulvd at oiirv. 
Our risk! 
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O Enclosett tifKi 84 184.60 furelgni f*e my copy 
•if Chlrartirs -RAUtO PHVMCN COURAK'*^ with 
yimr 0.<lay MM»ey-llark OuarBotce, 



NAME . 

ADDRESS . 

CITT. 

□ PlMie •eiRl fre« descrlpi 
’^lUO PHTSICB COURSE 


state . 

Ilv* llt*r*tui8 


hbout I 


BE SURE TO READ THE ANNOUNCEMENT 
WHICH APPEARS ON THE INSIDE FRONT 
COVER OF THIS ISSUE. 


3 BAND COIL KIT 

riMiM 15 io 550 Mmimrm 

Kit Ineiudti: 

1 S'Bsnd antenna coil. 
1 3*band oia coll, 1 2* 

f ang .00045 mfd. ttin- 
ng condenaer, 1—300- 
600 semi*Tlr. padder. 1 
,001 Oxed padder. 
Complete Instructions and 
wiring diagram. 
Special A 4 AQ 
net price ^ie05F 

Cunas^fe-f-r ^nrJj H»t Mnf Off reffWRaf 

ARHQW SALES COMPANY 
SIS W. RANDOLPH ST., CHICAGO. ILLINOIS 



(Continued from preceding page) 
grid resistor in this circuit had changed in 
value. This voltage, measured at the socket, 
required the use of a supersensitive meter. 
The set was rebalanced using a sensitive 
output meter, but when I came to adjusting 
the A.V.C. circuit, I could not find a zero 
position for this transformer. 

With the supersensitive meter I measured 
the voltage across the discriminator net¬ 
work, input side, and there was always some 
voltage across this network, when there 
should have been a zero reading when the 
sot was properly tuned. With the supersen¬ 
sitive meter, the discriminator winding in 
the 2nd I.F. was shorting from 1.5 to 6 
ohms. After replacing the transformer and 
rebalancing the set, perfect reception was 
obtained. 

Keith F. Martin. 


MAILBAG 

(Continued from page 480) 

I am unable to find the time and money. 
You can be sure of the extent of my 
exasperation when I read of a person wait¬ 
ing in for a T20 Xmtr circuit! The woods 
are full of them. My Thordarson Manual 
has a few. 

Now although I derive a goodly share of 
my income from radio service, it is also a 
hobby to a certain extent. From the days 
when we tried to get quality from a UV201 
output on up to the present 2A3*s and 6L6*s 
I have been interested in quaUty, So you 
see the basis of my enthusiasm for Novem¬ 
ber ffarfto-Cra/f—it is full of worthwhile 
articles on amplifiers and service apparatus. 

The above should give you an idea of 
what I want in a Radio Magazine—together 
with the admission that you have it! So 
keep vp the good work. 

F, N. Kenney, 

_ Troyt Ohio, 

And there you have the other side of the 
story. What to do? 


DID MR. McAllen slip up? 

Dear Editor: 

Re: Operating Notes, concerning Mr. 
Guy E. McAllen's idea of manufacturing 
Spray Shield Tubes with liquid solder as 
mentioned in Operating Notes in your 
Oecember, 1939, issue, I should like to point 
out that liquid solder, at least all of it that 
I have ever encountered is an insulating 
substance, while the spray on a Rogers 
Spray Shield is an exceptionally good con¬ 
ductor and acts as, and is, a shield. 

Of course Mr. McAllen's idea worked out 
as the other tubes used in the vicinity were 
spray shielded but just let him try and 
replace all the tubes with his painted 
beauties, line the radio up properly and 
see what happens. Why not replace the 
oscillator tube with a plain glass tube, pro 
tern, and send for a Rogers Spray Shield 
tube? (which he will eventually have to do 
anyway when other tubes wear out as they 
will in time). 

I have every issue of your magazine since 
1930 but for business reasons am a news¬ 
stand buyer as I have had many radio sets 
come to me for repair through buying 
Radio-Craft at a newsstand. I might say 1 
would not part with my back copies as I 
find them not only very useful, but enjoy 
looking back in the old issues and compar¬ 
ing our old troubles with the new. Truly 
one can say that the old “screwdriver, pair 
of pliers, soldering iron, and cheap volt¬ 
meter” days are over. One wonders what 
next. 

£. P. SiDDALL, 
Victoria^ 

British Columbia. 


Please Say That You Saw It in Radio-Craft 


SELLING AND INSTALLING 
"ELECTRIC EYE" EQUIPMENT 

(Continued from page 461) 

or two resistors and one or two condensers 
are employed in the usual circuit, these can 
be easily checked or replaced for testing 
purposes. A simple photo-cell circuit is 
illustrated to give you some idea as to the 
method of connection usually employed. 

You will find it worthwhile to get into 
this profitable new field. The writer will be 
pleased to help any radio Serviceman in 
planning photocell installations or in select¬ 
ing the proper equipment. 

This article has been prepared fro77i data 
supplied by courtesy of Allied Radio Corp, 


">■^ 1 


Camera Trap 
Catches Burglar 

CRYSTAL, lake, HI, Noy. 2 
■ (A, P.>.—Dn -E., la. Brunswlclc 

J caught a burglar with his camera 
, and a lot of Ingenuity. 

The doctor has a filling station'? 
as a sideline and photography as a 
hobby. He rigged up his camera 
in the station and devised an elec¬ 
tric-eye arrangement, so that if a 
prowler walked through the beam 
a flashbulb would be set off and 
the camera would make a photo- 
graph. Also the flash would set 
off a siren. 

The night of November 7 the me¬ 
chanism operated. Sheriff Lester 
Edinger, some days later* ques¬ 
tioned Harold Lewis, 19 years old» 
a Woodstock farmhand About some 
petty thefts. 

t>r. Brunswick's flashlight picture 
was a likeness of Xaewis and yes¬ 
terday the youth confessed, also 
admitting a serl.S of burglaries In 
northern Illinois and southern Wis¬ 
consin, 


This newspaper clipping is proof positive that 
a black-light beam and a photocell have their uses. 


3-TUBE ULTRA-COMPACT 
DEAF-AID 


(Continued from page 457) 


and all of the condensers, resistors, variable 
controls, and switches are of standard 
parts; and, therefore, are easily replaced 
anywhere in the country. This makes the 
instrument easy to service and eliminates 
the necessity of returning it for repairs 
should something go amiss. It is interesting 
to note that the volume and tone controls 
measure less than 94-inch in diameter! 

Looking at the open view of the instru¬ 
ment the tube at the left is the HY155. All 
the equipment shown in this photograph, 
except the earphone at the bottom, fits into 
the leather case shown in the accompanying 
view. 


TECHNIQUE 

Servicemen should point out that it is 
more important to properly adjust the tone 
control to compensate for high- or low- 
frequency compensation by the human ear 
than it is to turn the volume up to an 
excessive amount. 

It has been claimed that 1 in every 7 . 
or 8 persons—or more than 10,000,000 
people in the U.S,—have difiiculty in hearing. 

In some cases it is the high notes that lend 
clarity to speech, and in other cases it is the 
low notes that supply volume, which are 
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lacking. It is important to note that learn¬ 
ing to hear properly with any type of hear¬ 
ing-aid requires a certain amount of experi¬ 
ence or practice. For this reason a hearing- 
aid should not be discarded if it does not 
immediately fulfill all expectations. 

It frequently occurs that the hearing-aid 
is used by a person whose auditory system 
has not been active for a number of years, 
and hence it may require some time to build 
up this auditory system to perceive and 
understand voice and music, just as it is 
necessary to gradually train any other pre¬ 
viously unused organ to assume its place 
in the scheme of things. A corollary would 
be that of a limb which had been in a cast 
or splint for some time which requires some 
degree of exercise before it can be used. 

It is also noteworthy that a person whose 
hearing is comparatively good is not an 
ideal person to adjust a hearing-aid by ear 
for one whose hearing is defective. (Instead, 
special frequency tests should be made.) 

Still another point which Servicemen 
should keep in mind is that bone conductors 
are more eflfective where the hearing is less 
normal. For example, unless the volume 
is increased considerably, it is seldom pos¬ 
sible for a person whose hearing is normal 
to hear by means of a bone conductor unless 
the ears are first covered over so as to 
exclude all external sound. 

As tube-type hearing-aids come into more 
common use. Servicemen who have made it 
their business to keep abreast of develop¬ 
ments, will find that they will be the first 
to profit from the repair and replacement 
business which results. Kadio-Craft will 
continue to present information on new 
developments in this field as rapidly as it 
becomes available. 


MY SMALL-TOWN 
SERVICE SHOP 

(Continued front page 476) 
"tuning eye” hookups we hit upon one 
that was in an is.sue of Radio-Craft Vay 
back when the 6E5 tube first hit the 
market. We built up this using 4 tubes 
instead of just one and by using this 
with our signal generator we had a 
smooth-running trick for finding where 
the signal was hitting into trouble. It 
did not look as Avell as the new channel 
testers and was not as elaborate but it 
did a swell job, and saved us time and 
money, and that was the main issue. 
Cost—about $13. 

These instruments were not built up 
in a week or month but just in spare 
time throughout many months. We 
mounted these instruments in a panel 
constructed of plywood (Masonite was 
not readily available), well sanded, and 
then we applied about 3 coats of clear 
varnish, and finished off with a couple 
of applications of Fibber Magee’s John¬ 
son’s auto wax. All finished, we had ouv 
competitor’s equipment out-classed in 
looks and efficiency 100 per cent, at 
about 1/3 the cost. 

We have now been in this town for 
18 months and are enjoying good busi¬ 
ness. It is now rumored that our com¬ 
petitor who has been repairing sets hero 
for the past 12 or more years is plan¬ 
ning to move to Florida—not enough 
biisine.ss here for 2 he says. We wonder 
if our having equipment that enables us 
to do a better job at a better price and 
in most cases turn it out in one day’s 
time has anything to do with this move. 


AT LAST! 

The March. 1940, Issue of RAOIO*CRAFT wilt continue 
the article "How to Convert a S" Telly Kit to Receive 
y* Imaaes" which, due to necessary experimentation, 
was held up. It was worth waiting for! 
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SCRATCH FILTER DESIGN 

(Continued from page 473) 


Muximum Loss in Decibels = 

-20 log t, (5) 

To evaluate X, it is necessary to choose 
some point other than that of niaximuin loss 
on the rurve which the equalizer under 
design is to approximate. Cal! the transmis¬ 
sion ratio at this point t,. and its frequency 
fj. From equation (2), 

Solving for X and substituting for R its 
value from equation (4) gives the expres¬ 
sion 




If the frequency f, is selected above res¬ 
onance, a minus sign should be placed before 
the right-hand side of (7). 

Having evaluated the reactance of the coil 
and condenser at the frequency of reson¬ 
ance, the inductance and capacity are 
obviously 


L = 


2,1 f. 


ami (' 


1 

2,TfrX, 


( 8 ) 


Since R is the total effective resistance of 
the branch circuit, it includes the resistance 
of the coil, and the value of the resistor. 
The sharpness of the resonance is limited 

Xr 

by the value of Q of the coil, that is -, 

R 

at the resonance frequency. The required Q 
of the branch circuit to meet a given condi- 

1 


tion of maximum loss (represented by-), 


1 


tr 


and a given loss (->, at a .selected fre- 


t. 

quency (fj) may be determined from 



Or. if it is desired to know what value of t, 
may he obtained, a given distance from f, 
with a coil of given Q, this may be deter¬ 
mined from 



For the adjustable R-C arm intended to 
droop the upper end of the spectrum to 
reduce noise, the values may be obtained 
experimentally. 


ELEMENT-VALUE CURVES 

The graphs in Fig. 4 may assist the selec¬ 
tion of element values. These curves show 
the effect of varying the resistance only, 
the source and load impedances, and the 
capacity being fixed. The ab5cis.sae of these 
curves is a constant times frequency. The 
curves may be placed anywhere on the fre¬ 
quency .scale by assigning the appropriate 
value to the constant which is equal to 
2.-TrR/. 

For example, it may be tlesired to so locate 
the family of curves that the abscissa 
evaluated at 1.0 be 2,000 cycles. Then the 
horizontal .scale i.s converted into a fre¬ 
quency scale by multiplying all abscissae by 
2.000. Furthermore, C can then be evaluated 
by setting f 2,000 in the expression 


2afC‘U„' ::: 1 and solving for C, yielding 
a value 

1 ir,0 

C “ - — - inf. 

2.t2,000U„' R/ 

Then, if, for example, R,.' is to have a val-uc 
of 10,000 ohms, C is 0.016-mf. 

It will be observed that reducing R de¬ 
creases the response at the highest fre¬ 
quencies but increases it at the middle-high 
frequencies. Whether this effect at the 
middle-high's is desirable is somewhat de¬ 
batable but the writer's experience recom¬ 
mends that the entire high end should drop 
off as the control is changed. There are sev¬ 
eral ways in which this may be accomplished, 
but one method is to vary the effective cir¬ 
cuit resistance (effective resistance result¬ 
ing from the parallel combination of the 
.source and load resistance) as the value of 
R is varied. This may be done by inserting 
a variable resistance in series with the cir¬ 
cuit between the source and the point at 
which the R - f’ arm is shunted across the 
circuit, and, if the source resistance is high 
as compared with the load resistance (as 
will be the case if the arm is inserted be- 
tw'een stages in a resistance-coupled am¬ 
plifier), variation of this series resistance 
will have rather little effect on volume over 
a considerable rftnge. This scries resistance 
would be mounted on the same shaft as that 
w'hich varies R, 

There is no one desirable law' of variation 
of circuit resistance with variation in R. 
The perfect job from a geometric standpoint 
w'ould be to maintain constant the frequency 
(fVz) at which all the curves have a loss 
equal to Vi their ultimate loss as illustrated 
in Fig. 5. That is, arrange things so that 
for a curve wrhich has a maximum loss of 
6 <lb, the frequency at which the loss is 3 dh, 
is the same as that at w'hich an 8 db. curve 
has a 4 db. loss or a 10 db. curve shows a 
r> db. loss. This is accomplished if the rela¬ 
tion between R and the effective circuit 
resistance, R,/, is maintained in accordance 
w'ith the relation 



where X is the reactance of the condenser 
at the chosen frequency where all curves 
have half their maximum loss. When this 
condition is fulfilled, the loss at this fre¬ 
quency expressed as a ratio is given by 
X 

1 = - (12) 

R 

or. 1 + 1 (13) 

The tlesign procedure may be as follows: 

(a) Select the frequency at w'hich the curves 
should have half their ultimate loss. 

(b) Determine at how .small a half-maxi- 
mum loss it is important to maintain the 
vertical alignment of the curves (say 3 dh., 
for which I 1,41). 

(c) Decide ujion the value of K<.', the effec¬ 
tive resistance of the circuit, and consider 
this the minimum value of R«'. 

(d) Calculate R from equation (13) for the 
loss selected in (b), 

(e) Using this value of R. calculate X from 
equation (11). Since f was selected in (a), 
C may now be determined. 

(f) Now, with this value of X, calculate 
values of It from (12) for sufficient values 
of loss to permit draw'ing a curve. 

fg) Compute the corresponding values of 
R,,' from (11). The added series resistance 
AIt„ is the difference between these values 
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of Ro' anti the value per (c), These differ¬ 
ences should be plotted against the values 
of R per (f). The resulting curve gives the 
relation that should be maintained between 
R and the added series resistance. For 
refined design, correction to AR« should be 
made for the shunting effect of Rj,. The 
corrected value of AR^, which we will call 
AR,' niay be found from the expression 

Ri.R,/ 

AR. =-Ro 04) 

R], “ Ro* 

where ARi' is the required added resistance 
corresponding to R R„ and R,, are respec¬ 
tively the generator and load impe<Iances of 
the original circuit an<I R^' has the values 
calculated in Ig). 


SOUND ENGINEERING 

(Continued from page 468) 

can be used instead). The 2n<l-stage am¬ 
plifier employs a 6C5 only because you have 
used this tube before. If higher gain is 
desired, however, I would suggest that you 
use the 6SF5 as indicated in Fig. 2A. This 
change will be sure to provide more than 
sufficient gain to obtain full power output 
with your ribbon microphone. The 6SC7 is 
used in a self-balancing type of phase in¬ 
verter circuit. 

Although two 25Z6 rectifiers will safely 
handle the power requirements of the am¬ 
plifier, the use of 3 will provide a higher 
safety factor. It might be advisable to intro¬ 
duce small resistances in series with each 
plate, so as to insure equal loading of all 
rectifiers. This revised filter circuit is indi¬ 
cated in P'ig. 2B. It will not materially 
affect the power output or the regulation 
of the amplifier, but will insure safe peak 
currents through the rectifier, should the 
amplifier be abruptly turned off (long 
enough to discharge the filter condensers) 
and then turned on tukile the rectifier 
cathodes are still hot enough to initiate 
rectification. 

The type of circuit you have described is 
particularly susceptible to parasitic oscilla¬ 
tions. This peculiar condition can easily be 
observed by connecting an oscilloscope to 
the output of the amplifier and feeding a 
low-level signal into the input. It will be 
noted, that as the volume control is turned 
up the waveform seems to crack-up and pro¬ 
duce what is known as parasitics. This con¬ 
dition prevents the attainment of full-rated 
output from the amplifier. A number of con¬ 
tributing factors cause this phenomenon. 
Some of the most common causes are 
coupling between input and output of 
25Z6G*s, common coupling between screen- 
grid, plate and control-grid through bypass 
condensers or common ground leads. 

One of the simplest remedies is to insert 
R.F. chokes in one i>air of output-tube plate 
leads, as indicated in Fig. 2C. These should 
be composed of 400 turn.s, of No. 32 wire, 
wound on a form %-in. long x %-in, dia. 

Wire-wound grid resistors (500 ohms) 
may also be inserted in each of the grid 
circuits of the output tubes, as indicated in 
Fig. 2D. 

If hum is to be kept at a very low level it 
might be advi.sable to use a separate small 
filament transformer to operate the heaters 
of the tubes used in the 1st 2 stages as in¬ 
dicated in Fig. 2E. This precautionary 
measure will prevent the development of 6 
volts A.C. between the heater of the 2nd- 
stage tube and ground. At the same time it 
makes available a very convenient pilot 
light voltage source. 

The same precautions should be exercised 
in constructing this amplifier as would be 
employed in making any high-gain unit. 


SOUND EQUIPMENT 

(Continued from page 475) 

be grouped as closely together as possible— 
and as near to the microphone as is prac¬ 
tical. When the loudspeakers are not closely 
grouped together, the sound from each 
speaker will not reach the audience ot the 
same time. Consequently the words and 
music are heard twice by the audience 
w'ithin a very short period of time. The 
result is a blurred sound. 

When using only one speaker it shouhl be 
jdaced above the microphone and as high 
as possible. Where 2 speakers are used, one 
should be placed to the right and the other 
to the left of the microphone, both reason¬ 
ably high. With 4 or more speakers, half 
the speakers should be placed on one side 
and half on the other side of the micro- 
l>hone, all reasonably high. In all cases the 
speakers should be somewhat nearer the 
audience than the microphone. Whether 
you use baffles, projectors or trumpets, 
these speaker positions always give you 
the best results whether you use them in¬ 
doors or outdoors. 

There are a few exceptions to this rule; 
for instance, in gymnasiums, skating rinks, 
circus tents, etc., the speakers are placed 
in a cluster, suspended in the center of the 
room. They should be mounted as high as 
possible, pointing downward in all direc¬ 
tions. Another exception is the stadium or 
grandstand. Here the horns are in groups 
of 2, equally spaced along in front of the 
grandstand. In picnic grounds the speakers 
may be placetl at the most use<I locations 
or at random. 

CORRECT SPEAKER PLACEMENT 

In Fig. 2A, the speaker is placed ufioce 
and 7iear the mike. This is the correct place¬ 
ment because the entire audience hears a 
single word (in this ease, “Hello”), Note 
how sharp and clear the word appears . . . 
that is because the audience hears it only 
once. It takes a short time for sound to 
travel, and by having the speaker and 
mike close together, it requires about the 
same time for the sound to reach your 
audience from both your lips and the 
speaker. 

Now look at the picture in Fig, 2R. The 
word, “Hello” is raspy, hollow and indis¬ 
tinct. This is because the speaker is too 
far from the mike. The word “Hello” is 
heard first from his lips, and an instant 
later from the horn. Your audience heard 
2 words—so close together it became one 
harsh, distorted sound. 

It is best to use 2 or more speaker.-^. 
They should be placed 15 or 20 feet on each 
side, above, and a little in front of the 
mike; and 10 to 15 feet above the floor or 
stage, if practical. In this way the sound 
coming from each loudspeaker reaches your 
audience at the same time. As the volume 
is equally divided between the 2 speakers, 
the sound will appear to come from a point 
directly between the 2 loudspeakers, which 
is the usual position of your microphone. 

In Fig. 2C the sound is barely reaching 
your audience. The speaker is focused too 
high an<l throws the sound over their heads. 
This wastes most of your amplifier power. 

Now look at the sketch of Fig. 2D. The 
speaker is mounted at the correct height 
and tilted slightly tiownward so the entire 
audience receives the full benefit of your 
sound system. This holds true whether you 
arc using one or more speakers. When only 
one is used, it should be mounted 10 to 15 
feet high, directly over the microphone. 

A speaker should never be located 
behind the audience. If the people in the 
back of your church or auclitorium have 
(Continued on follotving page) 
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for all radio*. book*, 
tools, etc. Compare our 
price*!—see our special 
section of Super'Value*! 
Also complete Test Equip¬ 
ment, in ALLIED'* Super 
Catalog! 
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Ait* Sewicsmant FOR BETTER BUSINESS 
...FOR BIGGER PROFITS DURING 1940... 

-► JOIN RSA! -4- 


★ ^ OH belong in this big, live service 111011*8 organization that is really doing things for its moinbcrs! 

★ RSA secured cooperation wntli broadcasters to sell servicing to the public over the air. ★ RSA 
helps you to solve many difficult technical problems. ★ RSA sends you technical bulletins. ★ RSA 
does m«ny other beneficial things—for you. Send now for eoiiiplete details. 



Jlet*i 'Tay^etket 

in 1940! 


RADIO SERVICEMEN 
OF AMERICA. Inc. 


JOE MARTV, JR., EXECUTIVE SECRETARY 
304 $. DEARBORN STREET, CHICAGO, U.S.A. 


MAIL THIS COUPON NOW! 

\ RADIO SERVICEMEN OF AMERICA. INC. 

I 304 S. Dearborn St., Chicago, III. 



Xaine . 

.Address . 

City . State 


I am interested in RSA Membership. Tell me about it.Q 

I atn enclosing $4.00 for National dues and initiation. Covers dues 

up to Jan. 1, 1941, in accordance with special dues concession_Q 

(Does not include Local Chapter dues where Local Chapters are 
organizer!.) RC-240 


NEWEST RADIO-DIRECTED BLIND-LANDING SYSTEM 

(Continued from page 463J 


(Continued from preceding page) 
trouble hearing, place the speakers us high 
as possible in a tilted position, and increase 
the volume. /Jo not place s pea kern under 
the balcony. Remember, too, that speaker 
placement is even more important when you 
are using the horn*type enclosure, bet-ause 
of its highly directional qualities. (See 
above.) 

By following these recommendations and 
the few simple suggestions on this and the 
preceding pages, anyone can order the 
right sound system for his needs. And, 
when it arrives, you'll find it as easy to 
plug in and operate as your radio set. 

Thi$ article han been prepared from data 
supplied by courtesy of ^^ontgomery Ward 
& Co. 


P.A. SALE TO SKATING RINK 

(Continued from page 474) 

long X 55 ft. wide x 22 ft. high. The build¬ 
ing was originally constructed for a garage. 
A maple floor was laid and necessary rail¬ 
ings used around the walls, which arc of 
stone. This construction necessitated an un¬ 
usually high degree of ampUfleation. We 
found that this type of installation is a 
great deal diflFerent from dance haUs, night 
clubs or any other type of installation, due 
to the fact that the music or voice is fed 
to the back of the skaters and they, in 
turn, carry the sound around with them. 
In other words, the same principle applies 
with reference to souiul as with the heaters 
in the building—the music follows the 
current. 

The photo of the Rollerdrome shows elec¬ 
tric organ and amplifier (arrow), and the 
loudspeakers (circles). 

This article has been prepared from data 
supplied by courtesy of Fuller Specialty Co, 


ciprocal courses giving him definite orienta¬ 
tion when approaching the airport from 
any direction, and this has been accom¬ 
plished with a complete absence of spurious 
or false courses to the sides. Further, this 
new antenna system is adaptable to airport 
conditions and can be adjusted to eliminate 
wave interference peculiar to any particu¬ 
lar airport. 

A new type of receiving antenna has also 
been developed for the airplane. This an¬ 
tenna is fundamentally the same as the 
transmitting antennas and it is receptive 
to horizontally-polarized waves only. The 
basic field pattern is essentially circular in 
the horizontal plane. In order that a single 
antenna may be used for reception of both 
the localizer and glide-path waves, a special 
network was designed to be connected be¬ 
tween both receivers and the one antenna. 

DESIGNED TO MEET PILOT'S VIEWPOINT 

The Civil Aeronautics Authority system 
has been designed throughout to make the 
pilot’s indication as simple as possible to 
follow. He switches from the radio range, 
which is giving him his general directional 
guidance, to the instrument landing re¬ 
ceiver when he is about 10 miles from the 
airpo I't. 

The pilot is guided from this point on by 
a single indicator with 2 cross pointers. 
This instrument appears directly before 
him on the instrument panel. The pointers, 

1 vertical and 1 horizontal, are actuated by 

2 constant beams of radio energy sent out 
by the transmitters at the airport. The 
vertical pointer, actuated by the runu'ay 
localizer beam, shows the pilot whether he 
is to the right or the left of the correct 


line of approach to the runway. The hori¬ 
zontal pointer, actuated by the glide-path 
transmitter beam, gives him his exact line 
of descent to the runway. Thus, when the 
pilot has both of his pointers in the correct 
position, 1 vertically and 1 horizontally, 
and flies so as to keep them there, he can 
bring his plane to a safe landing on the 
runway without regard to conditions of 
visibility at the field. 

The pilot receives the signals of the inner 
and outer markers as pulsating flashes in 
small electric lamps adjacent to the cross 
pointer indicator—slower pulsations at the 
outer marker, rapid pulsations at the inner 
marker. He also receives these marker sig¬ 
nals in I'lis earphones—a low-pitched tone 
when he passes over the outer marker, 
a high-]>itched tone when over the inner 
marker. 

THE RUNWAY LOCALIZER TRANSMIHER 

The runway loealizer transmitter is a unit 
76 ins. high, 30 ins. wide and 20 ins. deep 
weighing approximately 900 pounds. The 
frequency of transmission is stabilized by a 
4,579.17 kc. quartz crystal. A series of 
multiplier stages produces a final frequency 
of 109.9 me. 

The rated output power which is unmodu¬ 
lated. is approximately 300 watts, with a 
total jjower input of approximately 2j000 
watts at 220 volts single-phase alternating 
current. An important feature of this unit 
is its compactness. All R.F. circuits and 
power supply (exclusive of line voltage 
regulator) are contained in the single 
cabinet. The unit also contains control re¬ 
lays so that it may be remotely operated 
from the control tower. 
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A monitoring arrangement is provided in 
this transmitter which operates in con¬ 
junction with a fit'ld monitor. The field 
monitor is situated in front of the localizer 
house on a line botwetni the localizer and 
the landing runway. The monitor is directly 
on course and receives the signals in much 
the same way as the receiver in the ap¬ 
proaching airplane. The monitor output is 
returned to the transmitter where it 
operates the course indicator meter which 
shows the position of the course at all 
times. There is also a similar instrument 
in the control tower for observation pur¬ 
poses from that point an<l this is operated 
from the same field monitor. 

The modulator unit is considered part of 
the localizer transmitting system. It is 
situated adjacent to the transmitter and 
modulates the transmitter output. The R.F. 
output of the transmitter is divided into 2 
equal parts and is modulated separately at 
00 cycles and 150 cycles before being de¬ 
livered to the antenna system. 

THE GLIDE-PATH TRANSMITTER 

The glide-path transmitter has the same 
dimensions and weight as the run wav- 
localizer transmitter. The crystal frequency 
is 3,912.5 kc, and the output frequency is 
93.9 me. The rated output power is ap¬ 
proximately 300 watts modulated at 60 
cycles. The total input power is approxi¬ 
mately 2,000 watts at 220 volts single-phase 
A.C. The tube lineup is the same as in the 
localizer transmitter. 

All R.F. and power supply components 
(excepting line voltage regulator) are con¬ 
tainer! in a single cabinet as well as control 
relays necessary for i-emote operation from 
the control tower. 

The transmitter contains a monitoring 
circuit for indicating the transmitter opera, 
tion. This monitor also serves as a tuning 
aid during the transmitter adjustment. The 
monitor output is carried to the control 
tower for operation of instruments which 
indicate the position of the glide path at 
any time. In addition if the monitor output 
shall fall below a predetermined level, an 
alarm is sounded as an indication of trouble. 

THE MARKER TRANSMIHERS 

The marker transmitters are approxi¬ 
mately 18 ins. high, 27 ins. wide and 15 ins. 
deep, and they weigh 150 pounds each. The 
crystal frequency is 4,166,7 kc, and the 
output frequency is 75 me. 

The rated output power is watts modu¬ 
lated at 400 cycles fur the outer marker 
and at 1,300 cycles for the inner marker. 
The 400-cycle modulation is keyed at the 
rate of 2 pulses per scconfl and the 1.300 
cycles at 6 pulses per secontl. 

The entire transmitter is contained in a 
single portable unit. All R.F. anfl power 
supply circuits, modulator, keying and 
monitoring equipment arc contained in the 
single unit. The transmitter and its as¬ 
sociated line voltage regulator are installed 
in a small weatherproof house suitable for 
outdoor installations in positions where the 
unit will be unattended for long periods of 
time. 

The transmitters are mounted on sliding 
shelves so that they may bo easily i)Ull(‘d 
out of the small housings for servicing. 
While in this ixtsition, complete access may 
be had to all parts of the transmitter. 

The transnutters are intended for remote 
operation and monitoring from the airport 
control tower. The transmitter monitor re¬ 
turns a signal to the tower where correct 
operation may be observed. 

MONITOR AND CONTROL DESK 

The monitor and control desk permits 
remote control of all equipment in the sys. 

{Continued on ftdtowing poge) 






mazing Offer of R. T. I. Training 

GREATLY REDUCED 3 COURSES im one 


You still hare a chance tn olitaln 
an exart rerrinl of the lute t 
It T I $!■') OO ratlin enur-c for onl\ 
tThis practical htHtie stiiriy 
tralnlnit. prepureKl by tlie famous 
Hatllo Ti-Dinlral Institute, is jour 
ctiuice to learn ratlin tlic pre- 
tested way. These courses arc cwiiiilctt- In all rietail' and 
exactly ihc same a:4 tlie much hlelicr priced orlKinah. 

THOUSANDS OF GRADUATES 

Ae a rsdio*mindt.-<l jtcrMjn. you know that new derelnp. 
mcnis make Radio tlu* present-day niiiHirtunlty field. 
Men like you studied Had In Sen'icmt: for a short time 
and Uatay are making' real money in radio. K.T.T. 
unique radio tralnlnj^' will brlnu rich rewanK tfi you. 
You can get ready quickly, hicxiu-iislvely. easily, and 
In ynur spare time for a (food job In radio. 

ACCEPTED BY INDUSTRY 

Forty-three leadintr radio manufacturers h.-lned tn pre. 
jrfire the .authorized R.T.I. course. Just think what this 
hackitiK by the radio Indubtri- means to you. R.T.I. 
pr.'iclical trainliitr will iflve you facts and iX‘u| scrsqcc 
I la I a you will iiee<l on the job. Hundreds of dlaHTams 
!UI<I ll]iisir:itions will licli, you. You will pass iiuickly 
fri.ni b-ssiiii 1(1 lesson and In sunirlstni^Iy short (ime 
will tio ready to do real radio %eork and earn IdltPcr 

COMPLETE IN ALL DETAILS 

R.T.I. course will Jtive 
you all the radio tr.tlniiii' 
you m-yil. Vo speci.il pre¬ 
vious education or ex|,c- 
rieiice Is needed, t.ut a 
knowledtte of radio will 
be helpful. The lessons 
arc clear. Intorestinjf, easy 
to master and use. Fel¬ 
lows svlio knew nothinjj- 
nbi.ut radio before takhit' 
this honj.'.studv course 
.ire lujw lead in If fiOivicc- 
nien in tlieir communi¬ 
ties. The special SI-PTi 
(irice of the comt,lete 
course can be earned in a 
FinE-U- hour of radio aerv. 
icinE. Cel started now. 
•send for this practical ra¬ 
dio course riEht awav. 
You can't EU \^TonE. Wo 
Euarantec your satisfac¬ 
tion, 




Anhur Cold, now a scr\-- 
iceman in Illinois, sjiys; 
"I rum the very start I 
learned atanit pr.idical 
eiiulpment ami meth>xls. l 
told hoM' 1(1 ((pen my 
own shop. You ii«i ran 
earn spare-time mmiev on 
radio reiiair Jobs before 
you reach the 14 th les.son. 


Jiour Guarantee 

You niusl be pleased, or yonr nmnev will be promptly 
r«’fUi)(led. \Ne ^■^l;ll^,n[ee these courses to lie exact re- 
prints (,f tiie it T 1 coiirs,-. Refcrt'iicCfi; Liberty N.i* 
thmal Hank. OilraEo: liuii A Ttradstreet: t'hleaEo Cham- 
l>el' of Ceiiimeree: ol- any m.iEaziiie liiilil isher. 


K.T.I. cotirRe la reallj 
ihree coinpirte exseniidl 
■ nurses cotoblneJ \’it\ Ket 
traininir in (1) I’raeiloal 
and .Appllt.^1 Radio. (2) 

I'lmdanieniaia of Radio Prlncliilig and (3) .Advanced 
Spceiadzed TraininR. Tnifi Is the training wmen will 
place you far alimt' the averaKe radio men—and you 
ifi L tliis practical training for Only fl.5rt. 

There arc over 40,000.000 radios In use. The R.T.I. 
St re. im lined course will |>ave the way to ywur success In 
Radio, A final eximlnathm may bo taken and diploma 
obtained if wanted. 

TELLS HOWTO USE INSTRUMENTS 

The trainlnE Is rcniiirkabty romidcte. EverythinE 
frf,m simple fiiCts to advanced radio problems. Many 
•erv Icemen have found R.T.I. trainlnE excellent for 
brush up ami studv of modern servieinE methods. This 
Is the best buy hi a radio education. Take adv'mntaEc of 
the r«.iJuc€^t banraln price today. 

.'I LATEST DATA 

Ym. In the R.T.I. course you 
will ftiiil an explanation of 
A.v.c., how to use an oMilln- 
J sivjpe. sound feedback, renonanee 
^ action . . . every posatlde fact 

you mu^t know to be the be>Jt 
mdlo serviceman. You Ect a real 
a- radio truinbiE. One of tlie Bp:ST 

r.idlo courses Is vours for Only 
S I .R.'i. Ans\vel- u-day. 

NEW REPRINTED EDITION 

Huriy your order to us today. There Is a limited quan- 
tilv of the courses left at the special harEnin price, 
^oii are couiidetelv pnitts'led witii our "you must be 
salisfled” or niouey-lkaek Euariitiiee. 

FREE EXAMINATION COUPON 

I SUPREME PUBLICATIONS, Agetiti 
, 3727 West 13th St.. Room 305 

' Chicago, Illinois 

I Ship the ci>midc(e R.T.I. ILidh* Cour« nt the spo- 
I citd reduced prn-e. I mav reiurij the Course for a 
I full lefund If 1 :ilu lint ploaiied. 

I r I am encloslnE SI.90. send prepaid. 

I C ‘-end r.O.D., I will pay mtHman Sl.9.'i. Plus a 
• few cei.ts postaEe. 


fast avihm • ion' prieeti 


TUBE TESTER 


COMPLETE 


TRIPLE VALUE 
TUBE TESTER 


Model 1213 


MODEL 1213 Contains all sockets to test 
present-day tubes, Including Loctals, 
the new Bantam Jr., the High Voltage 
series recently announced (including the 
II7Z6G), Single End Types, all regular 
Octal and Non-Octal, Pilot Lamps and 
Gaseous Rectifiers. Has Ballast Tube 
Continuity Test. Will not deactivate 1.4 
volt or other type tubes * . , a positive 
assurance with any current Triplett tube 
tester. Filament voltages from I to 110. 
Has RED# DOT Lifetime Guaranteed 
Instrument. Complete in black baked 
enamel suede finish case am 

. . . Dealer Net Price... . Jp^^.UU 


FOLDEX TUBE 
CHART 

A foldini; "card 
Indef* system. kIv 
I nj; quick and cum- 
plete tuho data 
with the additional 
adiantak'e of new 
lute bupplemeius 
mailed free to rei:- 
Istered users 

WRITE 
FOR 

CATALOG! 

Section 162 Harmon Drive 
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ONLY 


10 


NEW 1940 
EDITION 


PAGES 


A 

MARVEL 
BOOK 
40.000WORDS 
In TEXTI 
In “CASH IN’* 
get ALL 
the real money¬ 
makers — dozens 
of profitable tested 
mail order plans, 
confidential business 
a, dozens of prac¬ 
tical tested formulas, sue- 
ceiiful tested schemes—ectuel experiences of men who 
here lUrted on t shoeitrlnc—with kis than $10 capital. 
Money-Back Guarantee, 

"CASH IN" contains only tested Ideas corerlnff «Tery 
type of full—or spare-time enterprise—It's a "master¬ 
piece" In business renturrs. 

10 CENTS per copy. Sent POSTPAID anywhere upon 
receipt of lO cents U.S. stamps or coin. 


300 

WAYS TO 
MAKE MONEY 


NATIONAL PLANS INSTITUTE 

246-R FIFTH AVENUE_NEW YOR K. N, Y . 


Treat Yourself or Your Friends to 
a PRACTICAL Gift! 



“JIFFY” 

Magazine Binders 

Sturdily built and cor- 
ered with black fabrl- 
cold. Has two stamped 
metal ends with 12 
sprine wire separators. 
Magazines can be in¬ 
serted and removed in 
a jiffy. No fuss—no 
lost time—no labor. 


.No. 1. with 2-tnch back for Cl Cft 

Itadlo-Craft. R.&T., Radio News, etc.- > • Jv 
No. 2. with 3-inch back for 

(iST, Radio. Topular Mechanics, etc. — 

No. 3. 8i4''x6H', with 3-inch back for 

Reader’s Digest, etc.- 

n.P. Prepaid in U.S, and Canada 
Send for catalog containing futi deacrlptlona of many 
other Intervating )|ems. 

GOLD SHIELD PRODUCTS 

DoPt, RC-240 350 Greenwich St. New York 


$1.25 

$1.00 


BACK ISSUES OF RADIO-CRAFT 
ARE STILL AVAILABLE 


If you have missed any of the important 
issues of liadio-Craft in 1939 and 1938, here 
is your opportunity to fill the eiips in your 
library. The nature of most of the articles 
appearing in Rmlio-Crnft is such that they 
form valuable reference works on practi¬ 
cally all branches of the ra<!io field. The 
older these issues become the more valuable 


they are. All back issues of 1939 are avail¬ 
able at the regular new’sstand price of 25c. 
Back issues of 1938 can be obtained, but at 
a higher price—50c, Issues earlier than 
1938 are either out of print or arc avail¬ 
able at varying prices depending upon their 
dates. 


Setifi for yotdr hack numbers notv tvhUe 
they last! 



W*tl.known 
Rmdto Con. 
tultant 
and Lecturer. 
Directing 
Engineer, 
ft.T.A. 


(Tear, simple, fascinating lessons—prac¬ 
tical work Witt eMterlmcnial kits—make 
training easy and fast rptodateKTA 
metlxxU, under personal Ruldance of 
Prominent engineer and educator, highly 
endorsed by leaders In radio industry. 
Spare-time profits soon pay for training. 

eyapT IlflW—your own tnisi- 
4 1 All I nVfT— nous or ftl yourself 
for wfll paid work with radio dealera, 
in fActoHca. police, tiuirlne or televlaiuii 
fields. DON’T DKlJVYt 


[send AT ONCE for complete in- Rflfllf FM>FF f 
Iformation and Btg OpiM>rtunity DWUlvrfCfifi . 

RADIO TRAINING ASS'N. OF AMERICA 


«52S RevenewOOd Ave,, Dept. RC-20, Chicago. III. 

RADIO TECHNOLOGY 



RCA Ihslitiites offer an Intensive course of 
liigh standard embrarlng all phases of Itadin 
iind Television. Rracllcal training with m<Hleri) 
eridlpment at New York and Chicago srhoolc 
.Alio specialized courses and Home Siud> 
Courses under "No obligation" plan. Catalog 
Dept. RC-40, 


RCA INSTITUTES, Inc. 

A Radio Corporation of America Service 
75 Varick St.. New York 1154 Merchandise Mart. Chicago 


^'CojiftRMcd from precediny p^ge) 
tem as well as observation of the operation 
of all transmitters. The control tower opera¬ 
tor may select the runway on which the 
plane may land in accordance with the 
prevailing wind direction. Selection of any 
given runway automatically places in opera¬ 
tion the proper localizer, glide path and 
marker transmitters for the approach from 
that direction. 

Calibrated instruments and signal lamps 
give quantitative and qualitative indications 
of the various transmitters. These indicators 
are operated by the transmitter monitors 
and indicate the position of the glide path, 
alignment of the runway localizer and cor¬ 
rect operation of the marker transmitters. 
If the output of any transmitter falls below 
a predetermined level, visual and aural 
alarms indicate the trouble. The alarms also 
operate if the runway localizer course 
should shift sufficiently to cause an airplane 
following the course to land off the runway. 

The top of the desk is a pictorial map 
of the airport showing clearly the position 
of the Various runways and transmitters. 
Colored signal lamps represent each trans¬ 
mitter and are lighted when the correspond¬ 
ing transmitters are in operation. At the 
head of each runway is located a trans¬ 
lucent miniature airplane which is lighted 
to show the direction of approach. 

A pen recorder incorpoy-ated i» the unit 
supplies a permanent record of the opera¬ 
tion of the system. This instrument records 
the elapsed time a runway has been in 
operation, the output of each transmitter, 
and the localizer course alignment. This 
multiple fu7tction is accomplished with a 
single pen by record hi g successive short 
intenrols of the op€t'atio7i of each unit, 

WIDE TEMPERATURE RANGE 

All transmitting etjuipment is constructed 
to operate continuously or intermittently 
within the temperature range between -40° 
C, and -|-60° C, inclusive and 0 to 90 per 
cent humidity. In this range, the power 
output variations are small and cause prac¬ 
tically no changes in the characteristics of 
the system. 


SERVICING 

QUESTIONS & ANSWERS 

(Continued from page 474) 

check for low resistance around switches; 
for the primaries, use a pair of phones with 
0,1-mf. condenser in series. Pull the 6F6's 
and place a 5,000-ohm, 20-watt resistor 
across the screen-grids of the 6F6‘s to 
ground as .substitute load. Now 

check the plates of the tubes; and then the 
“B-f-” side of the primaries. The noisy 
primary will be audible on the plate side 
or louder than on the side. 


REPEATED BURN-OUTS 

(146) Walter E. Grim, Red Lion, Pa. 

(Q.) I have in for repair an RCA 9TX-31 
in which the dial light, and the heater of 
the 12SQ7 repeatedly l>urn out. 

I replaced the resistor with a 25-ohni 
unit; and the dial light with a new tulie. 
When I turned the .set on, out went the 
heater of the tube again! 

I checked for shorts and traced the 
wiring, and I think there is a mistake at 
the 12SQ7 socket, on which I have no socket 
data. The 12Q7GT has the control-grid con¬ 
nection atop the tube, and I figure the No. 

6 terminal of the 12SQ7 should l>e the grid 
connection. No. 2 and 7 heater. No. 3 plate, 

4 and 5 diode, aiul 8 cathode. The 12Q7GT 

Please Say That T'om 5ate ft in Radio-Craft 


No, 6 terminal has no connection; that is 
why I figure No. 6 of this tube to be the 
control-grid. 

Should not the wire on No, 6 terminal 
hook to the No. 3 terminal; the 10-meg, 
resistor from No, 6 to negative; and, a lead 
from No. 2 to negative? Or, just where else 
could I find the trouble? 

(A.) The 12SQ7 is a single-ended high- 
mu duo-diode tube with approximately the 
same characteristics of the GQ7. As the 
single-ended feature requires more or less 
shielding between grid and plate (same 
applies to all single-ended tubes of the new 
series) it was necessary to rearrange the 
pin positions, which are as follows: 

1— shell or shield 

2— control-grid 

3— cathode 

4 & 5—diodes 

6—plate 

7 & 8—heater 

The 5 tubes in series have a voltage drop 
of 106 ohms, the 55-ohm ballast section has 
a voltage drop of 16.6 V, The pilot light 
shunt ballast should be approximately 33 
ohms having a voltage drop of 9.9 ohms. The 
voltage drop being about 6 V, with the pilot 
light in shunt. There is a total voltage drop 
of 138 V. which indicates that the tubes are 
operated under the normal voltage. There¬ 
fore a short on the filament circuit is in¬ 
dicated. This may be in the tubes other 
than the 12SQ7 or across the filament 
prongs of the sockets. 


TUNING DRIFT 

(147) S. D. Pelone, Elmira, N. Y. 

(Q.) A Sears, Roebuck & Co. 4400A 
(Howard IIA-6J auto-radio set has de¬ 
veloped a case of tuning drift. Voltages are 
OK, Vibrator, buffer condenser, dual 8-mf. 
filter condenser, all are new and of good 
quality, and the set was aligned. Now how¬ 
ever it gradually gets weak to the point of 
non-reception, but by realigning by ear (no 
oscillator), reception can be restored to full 
volume and plenty of stations can be 
logged. Even then it will again gradually 
fade away in the space of 4 or 5 hrs. and 
can always be restored by realignment. The 
6L7 tube w’as replaced, by someone, with a 
glass 6L7G tube, the only discrepancy I can 
locate, 

(A.) The fading on your Sears, Roebuck 
& Co. receiver is a case of “oscillator drift." 
Replace the oscillator series condenser and 
realign the receiver completely. 


DROP IN CAR-RADIO SIGNAL 
STRENGTH 

(148) C. E, llodgkinson, Lakeland, 
Florida. 

(Q.) 1 have a Fhilco modtd 818 car-radio 
set which has me stumped. On a static test 
with ordinary instruments the coils, re¬ 
sistors, condensers, and voltages test OK, 

Further, I can get a good, strong LF. 
signal from the 6A7 grid right on through. 
Also, I can get a good, strong broadcast 
signal (any froqucMicy between 550 and 
1,500 kc.) right through. 

flut the rub coiues in, when on disconnect¬ 
ing the signal generator, and connecting 
the regular car antenna the signals drop 
to almost nothing. With a regular house 
radio antenna connected sigiuils come in 
pretty good, 

(A.) Probably all that is necessary to 
relieve the apparent lack of “sensitivity" 
of your Philco model 818 auto receiver is 
to short-circuit the R.F. choke in the 
antenna circuit. Realign the R.F. circuits 
after this is done, with antenna to be used 
connected. 





























RADIO-CRAFT for FEBRUARY. 


1940 


503 


RECENT TEST EQUIPMENT 

(Continued from page 459) 



AEROVOX 


switch, as follows; Ranj^e A, 00-170 kc-.; B, 
170-490 kc.; C, 400-1,500 kc.; D, 1.5-4.C 
me.; E, 4.5-15 me.; and F, 13-20 me. The 
frequency dial is directly calibrated in fre¬ 
quency for each of the 0 ranges, and cali¬ 
bration should be accurate to 1% or better. 
The shadow angle of a “tuning eye*' type 
CE5 tube is used to indicate the amount of 
energy in the oscillator circuit, and this 
angle widens when the oscillator is coupled 
to a tuned circuit of the same frequency 
as the oscillator. The dial is also calibrated 
in capacity from 400 mmf. to 1 mf. with an 
accuracy of ± 10^/(, (‘ondensers below 

400 mmf. may be read in several ways by 
the use of a coil or an additional condenser. 

Coupling is accomplished by 2 methods: 

(1) The coupling link may be coupled 
inductively to the electromagnetic field of 
the coil in the tuned circuit; and, 

(2) The terminals marked “Capacity 
Coupling" may be connecte<I across a tuned 
circuit by means of short leads. 

Frequency calibration of oscillator may be 
shifted down in frequency about 5% if the 
capacity-coupling terminals are shorted and 
the oscillator is set near the high-frequency 
end of the coil range. This condition repre¬ 
sents the worst possible condition. In 
general, the shift in frequency may be 
disregarded when using link coupling, in¬ 
stead of the capacity-coupling probe. 

Among the uses for the L-C Checker are; 


(a) Alignment of K.F. circuits and track¬ 
ing of oscillator of superheterodyne 
receiver. 

(b) Alignment of both broad and nar¬ 
row-ba»id l.F. ampliliers. 

(c) Tuning of wavetrai)s and image-re¬ 
jection circuits. 

(d) Checking the frequency ranges of a 
receiver or signal generator, and for 
frequency calibration of wave- 
meters. 

(e) Identifying harmonics of a frequency 
standard in precision frequency cali¬ 
bration of radio e(iuii>ment. 

(f) Checking natural resonant points of 
R.F. chokes to make certain they 
occur outsi<le the range over which 
the chokes are expected to operate. 

(g) Tracing resonant absorption trouble 
in all-wave receiver circuits (locating 
dead spots, etc.). 

(h) Locating resonant points in shorted 
winding.s (unused coils in multi¬ 
range oscillators, etc.). 

(i) Locating resonant frequency of R.F. 
coupling chokes to make sure they 
are in the right place to secure 
enough gain balance over tuning 
range of R.F. stage. 

(j) Tuning very broad band filter cir¬ 
cuits (as used in television I.F.'s). 

(k) ('becking the natural i>eriod of an¬ 
tennas, esi>ecially receiving antennas 
and transmission coupling line sys¬ 
tems designed to have resonant 
peaks at certain frequencies. 

The L-C Checker has further uses, such 
as measuring capacity, and the effective¬ 
ness of R.F. bypass condensers without un¬ 
soldering them from circuit. Also measur¬ 
ing condensers in terms of standard in¬ 
ductances and, vice versa, measuring coils 
in terms of standard condensers; especially, 
with the 2-frequency method for very high 
accuracy. Coils may be accurately matched 
in jji'oduction testing. Likewise condensers 
can be measured for capacity, R.F. re¬ 
sistance or inductiveness. With the aid of 
a vacuum-tube voltmeter and a calibrated 
condenser, the “Q" may be measured by 
reactance variation. 


ODDITIES 

CAT AND DOG CABLE TESTER! 

The ability of a dog to locate a cat by 
smell alone was utilized by British radio en¬ 
gineers to locate leaks in the 16-mile-long 
gas-filled coaxial cable which is buried 3 
feet underground and feeds into the new 
trans-Atlantic radiotelephone receiving sta¬ 
tion near Rochester, England. A gas smell¬ 
ing of cats was introduced into the tubing, 
and a Labrador retriever was taken along 
the route of the caole. Fourteen times the 
dog started digging, and each time a leak 
was found. This method eliminated digging 
up the entire cable. 

(,Yfl(to nal Radio Ntu's) 


MEASURES 0.00000001-VOLT! 

The l\S. Ihtrcatt of Standards recently 
announced the development by Messrs. Tcele 
and Schuhniann of a potentiometer capable 
of measuring 10 microvolts to an accuracy 
of 0.01-microvolt. To obtain the desired 
range and accuracy, special thermal shield¬ 
ing, reversing key, and 4-terminal resistor, 
as well as refinements of technique, were 
necessary. If you're interested, look up the 
Bureau's Journal of Research (RP1195), 


Articles in FEBRUARY 
RADIO & TELEVISION 

Television Steps Ahead! 

Hear WAR NEWS Directl On 2-Tube 
"Overseas" DX-er. (A battery "All- 
Wave" Portable, using latest low- 
drain tubes.) 

World-Wide Radio Digest 

Building an Ore Locator that WorltsI 

Extra Money for the HAM and SERVICE¬ 
MAN! How to build a S-W Dia¬ 
thermy Machine for your "local" doc¬ 
tor.—Allan Stuart. 

Cathode-Modulated Transmitter for the 
HAM—Harry D. Hooton, W8KPX. 

Recording Radio Programs at Home 

Questions and Answers 

World Short-Wave Station List 

Big FOTO-CRAFT Section: 

MO.yEY —From your Photos 

Portraiture as a fine art—Ray Lee Jack- 
son. 

Strip-Printer; Microphotography, by Dr. 
E. Bade; Course in Photo Composi¬ 
tion; Hints & Kinks; How to Photo¬ 
graph your Radio Set, and many other 
practical Photo features. 



DATAPRINTS 

TESLA-OUDIN Hl-FREQ. 
COILS 

20c Ea. in order for 10 
(Data and Drawings only.) 
36" SP'k Tesla-Oudin Coil 40c 
(1 K-W. Exc. Trf. Data, 
included FREE!) 

8" Sp*lc Tesla-Oudin Coil 40c 
(U K.W. Exc. Trf. Data, 
included FREE!) 

3" Sp'k Oudin; 110 Vt. 

“Kick Coil'* type.40c 

3" Sp'k Tesla Works on 

Ford Sp*k Coil.40c 

1" Sp'k Violetta Hi-Freq. Coil.40c 

Model Warships—Get List of Plana 




Induction PIPE A 
ORE LOCATOR 

Conttructlon Date .40t 


YOU need these DATAPRINTS! 

5 Meter Superhet. Resistance Measuring 

Meter Tr. & Rcc, B rid ire 

20 A.C. Probs. A Ans. Weld. Transf. 2 K.W. 
20 Telephone Hook-ups Rewinding Armatures 
100 Mech. Movements String Galvanometer 
20 Motor Hook-ups 20 Simple Bell Circuits 


Special Prices: 4 prints $1.00; 10 for $2.00; 
Single, 40c each. Get New Catalog 100 A. 


The DATAPRINT Co. 

Lock Box 322C, Ramsey, N. 


J. 


/ 


RADIO COURSES 


New Classes Kow Starting 
RADIO OPKRATIXG—BROADCASriNt; 
RADIO SERVICING — a prarttcal course 
RADIO AMATBITK CODE • TEI.KViSloN 
• ELECTRONICS-—! 7T. day couri* 2 yra. 

0«y and Evening Claanra. Booklet Upon R*<lu«at. 

New York Y.BfX.A. Schools 

4 W. ft4th Street_Now Vork CUv 
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THE RADIO MONTH IN REVIEW 

(Contitiuvd from page 493) 


FC.C. 

The Federai Communications Commission^ 
last month, frrantod 1U‘A an extension of 
sjiecial temporary authority to operate jren- 
eral experimental station \V3Xl)S on 950 
ke.. 1 kw., to conduct a comprehensive field 
survey of the effects of fading; on amplitinle- 
modulated signal. 

Firtti \'at iitnat Tcfcrisitm, Inc.^ Kansas 
City. Mo., received an OK to switch W9XAL 
from telly on 43-r>i> and tlO-Hf me. to 
44-50 me. 

Imitt g I/otaidtJikif, itelkufsky. Alaska, last 
month was Ki'unted a construction permit 
for a new fixed point-to-j)oint telephone 
station, KADZ, on 1.540 kc., 50 W., to be 
u.sed primarily for short-distance com¬ 
munication between non-KOVernment sta¬ 
tions in Alaska in cases of emertjeiicy. 

Last }ttitHth CttrhiaH R. Run yon ^ Jr., 
Yonkers, N. Y., was grunted permission to 
chancre the classification of developmental 
broadcast station W2XAG to hi^h-frequency 
broadcast, ami operate on 117.19 me.. 5 kw. 

irr.lf/ Broadcasting Co., Philailelphia, 
Pa., received an OK for a television station 
on TK to 84 me,, 1 kw. 


Radio Picturesr Inc., Long Island City, 
N, Y,, last month applied for permission to 
transmit telly pics on 96-102 me. instead of 
42-56 and 60-86 me. 

W'jXOS was granted pennission to con¬ 
duct a survey of the effects of fading on 
amplitude-modulated faesy on 950 kc., 1 kw. 

The City of Boston Fire Department^ 
Boston, Mass., last month applied for per¬ 
mission to operate 3 fire stations aboard 
fire hoat.s on 33.74 me., 50 \V.. in conjunction 
with station WKY. 

Lost month Farnsworth Teteidaion and 
Radio Carp., Fort Wayne. 1ml.. requested 
permission to build a telly station at 3700 
E. Pontiac St., Fort Wayne (and to utilize 
the aural equipment of W3XPF, Springfield, 
Pu.) on 66-72 me., 1 kw. 

General Telerision Corp., Boston, Mass., 
vequesteil permission to transmit telly on 
44-50 me. instead of 42-56 and 60-86 me. 

A telly station for j-lroa. Conn., was re¬ 
quested by The Travelers Broadcasting 
Service ( orp. to operate on 84-90 me. 1 kw. 
Same Co., same place, was given the OK to 
operate an F.M. station as WlXSO on 
43.2 me. 


Please Say That V'ow Saw It in Radio-Craft 


Atbanyr N, V., now has a facsy station 
under construction on Central Ave. and 
Tremont St,, by WOKO, Inc., for operation 
as W2XWE on 25.05 me., 500 W, 

John V. L. Hogan last month received 
blessings of the F.C.C. to switch his F.M. 
transmitter from Alpine, N. J., to 3104 
Northern Blvd., Long Island City, N, Y., 
and change its frequency from 111.5 me. to 
43.2 me. Also, permission was granted to 
change the frequency of II.F. broadcast sta¬ 
tion W2XQR from 41.2 me. to 43.2 me. 

BROADCAST 

In the series of broadcasts, “Nature 
Sketches,“ presented from Rocky Mountain 
National Park, and concluded a short time 
Dgo, portable microphones followed the imrty 
through fields and woods, jdeking up the 
voices of the group, while parabolic mikes 
on-location brought in a backgrounil of bird 
songs and sounds of the out-of-doors. 

C.B.S. commentator H. V. Kaltenhorn last 
month solved the problem of obtaining un¬ 
interrupted reception of a speech by Hitler 
(which was being interrupted, in its broad¬ 
cast over WHAS, by English translations!, 
upon which H.V^K. was soon to comment, 
by having the speech sent out by short wave 
from Riverhead, N. Y., to WHAS and there 
piped to Kaltenborn in a nearby private 
office. 

The Radio Section of Variety last month 
reported that Mexico is still the hold-out 
on ratification of the pact for regulation of 
wavelengths in North America agreed upon 
by the various countries represented at the 
Havana (’onference some time ago. 

Columbia Broadcasting System last month 
leased the Ritz Theatre at 219 West 48 St., 
New York, N. Y., as “C.B.S. Theatre No. 4.“ 
It is expected this will bring C.B.S.'s audi¬ 
ence accommodations to nearly 2,000,090 
persons per year. 

The result of the evaluation at the close 
on January 31 of the current semester of 
the educational value of school programs 
over WNYE, New York, will determine 
whether this station of the Board of Educa¬ 
tion should be closed down. The decision 
may influence educational radio stations 
throughout the U.S. 

Coin phonographs are so popular in the 
“hinterlands," Variety reported last month, 
that the record choice of users tends to 
determine the music played on radio pro¬ 
grams inasmuch as sponsors are now closely 
following the reports of coin-phono record 
sales I 

Most powerful radio station on the North 
American continent is now XEW, Mexico 
City, which has upped its power to 200 kw. 

Advertisements in Mexican papers now 
list program times and wavelengths of 27 
German S.-W. stations. 

FACSY 

IF. G. //. Finch last month was granted 
patent No. 1,177,247 on a method of trans¬ 
mitting colored photographs over telephone 
wires. It is claimed that prints can bo 
enlarged 4 times without losing detail. 

Finch Telecommunications last month 
asked the S.E.C. for permission to sell 87 
shares of common stock in their facsy busi¬ 
ness at $1 par. 

ELECTRONICS 

An applause meter, read backwards by- 
judges in a beauty contest at Birmingham, 
Ala., last month caused red faces. 



WE SHIP ELECTRIC URY 
SHAVER THE SAME DAY 
YOITR SUBSCRIPTION 
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ELECTRIC DRY SHAVER 
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last for many years. 
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SOS 


The approach of death as indicated by 
the darkening of blood was demonstrated 
last month, before the annual clinical con¬ 
gress of the American College of Surgeons, 
in Philadelphia, Pa., as being detectable by 
means of a photoelectric cell. Animals were 
used to detect this loss of oxygen by the 
blood. An exciter lamp projects a strong 
light through skin, a finger, for example, to 
determine its pallor. 

Emil Skona, a Seattle electrician, has an 
electronic-equipped apartment in which the 
window closes, an electric heater snaps on, 
an alarm rings, a toaster starts functioning 
and a pot of coffee begins to gurgle, at 
arising time, the A,P. reported last month. 

The Byrd Antarctic Mailbag^ c/o the 
General Electric Company, Schenectady, 
N. Y., is the address for *‘mail*’ to be radioed 
to Admiral Byrd (who will have with him 
the radio-equipped “Bear of Oakland,” and 
“North Star”) during his forthcoming stay 
in Little America, via shortwave radio sta¬ 
tion WGEO on 31.48 me. or 9.53 me. Letters 
must be confined to 50 words or less. 

DEATH RAYS 

Di\ Antonio Longoria was reported last 
month to have accidentally discovered in 
1921, at the Longoria Research Institute in 
Lakewood, near Cleveland, an actual death 
ray capable of killing pigeons within a dis¬ 
tance of 4 miles. The device was reported 
to utilize certain rays which may be made 
to emanate from X-ray equipment. 

RADIODYNAMICS 

Details for tt radio-controlled flying tor¬ 
pedo wore disclosed to the War Department 
by U. A. Sanabria of American Television 
Institute, last month. “This torpedo has 
been successfully demonstrated,” said Mr. 
Sanabria. (See the “Television Torpedo” by 
U. A. Sanabria, in the November HtdS issue 
of Radio and Television!) 

Last month U,S. patent No. 2,176^1^69 was 
granted to Henri Moueix of Paris, for a 
projectile to be steered by radio. The pro¬ 
jectile is described as carrying 2 shortwave 
transmitters and a receiver. One trans¬ 
mitter broadcasts dashes, the other dots. 
Over-lap of these transmissions forms a 
continuous note or beam which indicates 
that the projectile is headed for its objec¬ 
tive; the beams sent out by the transmitters 
strike enemy craft, are reflected and, picked 
up by the receiver on the projectile, operate 
its controls to cause it to travel head-on to 
its objective. 

Otto H. Mohr, Oakland, Calif., resident, 
was reported in the New York Times last 
month as having developed a “detonator 
ray” machine, utilizing solar energy, capable 
of eetting-off rifle cartridges at a distance 
of about 2 miles. No means have been dis¬ 
covered for controlling the direction of the 
ray from this “solannohr” which also is 
said to be capable of exploding gasoline 
tanks. 

Dr, Lee DeForest last month described a 
television facsimile set-up of interest to the 
U.S. Army. The system is described as 
enabling a man in an observation plane to 
draw maps of strategic positions and tar¬ 
gets and to transmit them back to head¬ 
quarters by television, 

Radio-Craft suggests that a television 
pick-up camera in an airplane could be used 
to instantaneously pick up the terrain below 
and radio it to teleceivers back at head¬ 
quarters, The cathode-ray image at the 
receiver could be projected onto a 9x12 ft. 
wall, if desired! 


The t/.S. Army last month witnessed 
demonstrations, at its Aberdeen Proving 
Ground, of an unmanned tank which backed 
up 3,000 ft. and then under radio control 
headed for army anti-tank gun emplace¬ 
ments which blew the tank apart. 

F.M. 

Jansky and Bailey, Washington, D, C., 
last month were granted permission to con¬ 
duct frequency-modulated tests on 43.2 me,, 
1 kw., over station W3XO. 

Don Lee Broadcasthig System last month 
requested permission to construct a fre¬ 
quency-modulated relay broadcast station 
operating on 50 W. to feed signals on 133.03 
me., 134.85 me., 1.36.81 me, and 138.63 me., 
in the area of KHJ, Calif. 

North Sacrame7ito, Calif., may break into 
the pioneer telly elite with a 1-kw. station, 
on 50-56 me., on Grand Ave. at Elm Street, 
if the F.C.Commissioners grant the recent 
application of Grant Union High School 
District. Also, the application was amended 
to specify frequency-modulated link eqtdp- 
ment. 

The Bamberger Broadcasting Service last 
month received an OK from the F.C.C. to 
put W2XW1 on the air as a frequency- 
modulated station on 43,3 me., 1,000 W., at 
Alpine, N. J. 

Last month the F.C.C. granted special 
temporary authority to R(’A Mfg. Co. in 
Camden, to make tests in frequency modu¬ 
lation over W3XEZ with 1 kw. on 42.6 me. 

Bell Telephone Labs, last month was 
granted permission to operate a pair of 
frequency-modulated transmitters with 20 
W. on 38.8 me. ami a pair of amplitude- 
modulated transmitters with 15 W. on 38.8 
me., for comparative tests of frequency vs. 
amplitude modulation, for communication to 
and from airplanes and automobiles within 
100 miles from N.Y.C. Call letters WIOXJT, 
WIOXJU, WIOXJV and WIOXJW. The 
F.M. station will be located atop the Empire 
State Building. 

Portland Broadcasting System, Inc,, Port¬ 
land, Maine, last month applied for con¬ 
struction permit for a frequency-modulated 
station on 43.4 me., 1 kw. 

McNary and Chambers, Bethesda, Md., 
was granted permission to construct a fre¬ 
quency-modulated station on 42.6 me., 
100 W. 

The Yankee Network, Inc., applied for a 
construction permit for a new frequency- 
modulated transmitter at North of Alpine, 
N. J., on 43 me., 60 kw. 

An OK was given to the Y'ayikee Net¬ 
work for an F.M. station on the summit of 
Mount Washington, N. H,, on 42.6 me,, 5 kw. 


Zenith Radio Corp., Chicago, Ill., will go 
frequency modulation on 42.8 me., 6 kw., at 
6001 Dickens Ave., if the F.C.C, grants its 
application of last month. 


Radio failed to save the life of radio 
operator Edward Gaynor of Montreal, who 
succumbed to the wilds of the lower St. 
Lawrence where the airplane, in which he 
and a pilot who also lost his life, came to 
grief, 

Ray D, Scudder, script writer for N.B.(’., 
last month lost his life in the I.R.T. subway 
in New York City. 

Please Say That You 5aw It in Radio-Craft 


...to 1000 J 

Servicemen Only/ 

• 

Affi all once . • . 

CpoI ai no vont t 

• 

(1) A Jumbo Screw Driver 

/slum 

(2) Expert- Analysis of Your 

Shop p/ifs 

(3) The Approval Cert-ificote 

A ffreat new WEBBER service to radiomen: 
We want you to plan your shop far in ad¬ 
vance—thus getting the most for every 
dollar spent on test equipment. 

To make this help doubly attractive, we wilt, 
for a limited time only, give you a Jumbo 
screw driver, with heavy handle and case 
hardened blade—at absolutely no cost—if 
you will fill out and return to us a simple 
shop analysis blank. 

When this is received, The WEBBER Serv¬ 
iceman Advisory Council, composed of out¬ 
standing service authorities, will study your 
problems, and write a complete program for 
equipping your shop to meet every need of 
modern servicing, 

G«t the APPROVAL CERTIFICATE 

To every Serviceman whose shop meets 
standards prescribed by this experienced 
committee for servicing all 1940 receivers— 
will be awarded a targe 12" x 9" two color 
display certificate attesting to his ability to 
give set owners accurate and dependable 
service. 

Act Now I Take advantage of this big plan 
to help you in your work. It is (he WEBBER 
way of building Serviceman good-will. 




Dynamic Tube Tester.$29.95 


A real dynamic instrument reading GOOD 
or BAD on large ZW' meter. Tests for 
dynamic mutual conductance, power out¬ 
put and emission. Filament voltages from 
% volt to 117 volts. Catalog lists sixteen 
other tube testers. 



FREE 


THIS JUMBO 
SCREW DRIVER 

Just clip and mail the coupon 
shown below to get this handy 
screw driver, which retails for 
as much as fifty cents—as well 
as an anslvsis of your shop to 
help you plan for the future. 

MAIL TODAY ! 


UlEBBER flomPFiri^] 

IW4 PJVhWLPH iM^ 

I 

I 

I 


Send at once, with no obllEatli>t) to me. the ne'V 
WWtKKU Shop AiuIvsIr. which cnltiles me to the 
FKKK Jiimlio Screw Driver, and an approval ccr- 
tilliaie lor my simp. 
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oppourmry ad-iets 

Adverilsentpiiiii In this sect ion rosi liie ot'iiis a wnnl 
for rucli insertion. Name, address anU iiiUiula must 
be Induilecl at the above rate. Caih shouli] arcoin' 
pany al) riasalllfd advertisements unless placed by 
an accredited advertlalnR afiency. No advertisement 
for less than ten words accepted. Ten percent dis* 
count for six Issues, twenty percent for twelve Issues. 
Objectlonahle ur tnlsleadlus silvertlseineiits not ac- 
cepteil. Advertisements for -March. 1940. issue must 
re.icli us not later than January dlh. 

Radi 0 'Craft • 99 Hudson St. * New York. N. Y. 


AGENTS WANTED 


300*/* PROFIT SELLING GOLD LEAF LETTERS FOR 
store windows; Free samples. Metallic Company. 4r>l 
North ('lark. Chlcaito. 


BOOKS AND MAGAZINES 


ASSURE YOURSELF OF GREATER PROFITS BY 
dolnit radio service jol»s more ciuirkl.v. Aiithetitlc service 
Ruides show you the wap to locate and correct troubles 
in any radio receiver. OCrnsback Official Radio Service 
Manuals show you how to complete tiiore repair Jol>s In 
less lime—how to earn more money hy faster servlclnR. 
Turn to PaRe 497 and learn how‘ you can get Manuals 
on a free inspection plan. 


WC HAVE A FEW HUNDRED RADIO ENCYCLO* 
pedlas. by S. Cernsback. second edition. orlRltially sold 
at $3.98. Rook has 352 pages, weight 3 Ihs.. size 9 x 
IS Inches. Hed morocco—keraiol flexible binding. Send 
12.49 In stamps, cash or tiinney order and hook will be 
forwarded express collect. Techtilfaz. 191.5 So. State .Street. 
Chicago. Illinois. 


TELrVlSION EXPLA1NED»LARGE l^xU" BRO- 
chvirc. printed in two culnrs. replete with diagrams and 
photos, explains television broadcasting. Tiivaluahle for 
the amateur or engineer. $1.00. R<'A Manufacturing Com* 
pany. Camden. N’ J.. B(tx TH-3895. 


“RADIO WORLD” MAGAZINE BACK ISSUES 

wantcvl. Give details. Beitman, 3727 xVest 13tli. Clilcago. 


BUSINESS OPPORTUNITY 


WANTED; FINANCIAL BACKER TO FINANCE 

models and pateiit.x on practical Inventions. Paul Bras¬ 
sard. 16 Cumberland .street. Brunswick, Maine. 


CAMERAS 1 SUPPLIES 


BULK FILM: 100 FT. BMM. $.00: DOUBLE. $1.60: 
18 mm.. $1.20. Titles or pictures. iMieinlcals. outfits. Big 
catalogue for stamp. Holiywothllund Studios. South Gate. 
Calif. 


DIATHERMY (SHORT-WAVE THERAPY) MACHINES 


DIATHERMY. SHORT-WAVE THERAPY. AND 

ultra short-wave therapy machines custom biilll hy radio 
engineer at considerable savliiK over commercial ma¬ 
chines; « meters. 18 meters or any other frequency 
specified can be furnlslieii. Machines substantially built 
with high Patient’Safety factor. 2.~)0-3i)M watts output. 
Neat Professional appearance. .XutomatlO Safety time 
swltrlies. All necessary pads and electrmles. For sale only 
to piiysiclans. hospitals and sanitariums. Prices from 
$19.5.00 to 1^00.00. Not for sale to the general public. 
Write for further Information glrinK your own speci¬ 
fications and requirements, .\ilan .Stuart. 1015 Wilson 
.We.. Teaneck. N. J. 


EDUCATIONAL COURSES 


USED CORRESPONDENCE COURSES AND EDUCA* 
tlonal hooks bought, solil. rented, exchanged, all sub¬ 
jects Kiuranteed. fatalog Free. V. \V. Vernon, Ilenagar. 
Alabama. 


CORRESPONDENCE COURSES AND EDUCATIONAL 
books, slightly used. Sold. Rented. Exchanged. All sub¬ 
jects. Satisfaction guaranteed. Cash Paid for used courses. 
Complete details and bargain catalog FREE. Send name 
Nelson CJompany. B-242 Manhattan Building. Chicago. 


FOR INVENTORS 


CASH FOR UNPATENTED IDEAS. STAMP APPRE- 
cleted. Mr. Bali, 94I1-J Pleasant. Llilcago. 


THE "PERFECT GLASS" 

RTIFICIAL grrowth of larpe and optic- 
ally-perfect lithium fluoride crystals, 
which, because they transmit light over a 
wider ranjye of waveleiiKths than any known 
optical material, hold promise of extending 
the horizon of atomic research, was recently 
announced by the Department of Phj'sics 
of the Massachusetts Institute of Tech¬ 
nology. 

The ability of lithium fluoride crystals to 
transmit light far exceeds the range of nat¬ 
ural quartz crystals, fused quartz, the best 
optical glass, and rock salt crystals, all of 
which fail to transmit any but the longer 
waves in the ultraviolet region of the spec¬ 
trum. Lithium fluoride crystals transmit 
light tvaves from high in the infrared re¬ 
gion through the visible band and deeper 
into the invisible ultraviolet ipai-c region 
than any known s^ibstance. 

Lithium fluoride promises to have impor¬ 
tant uses even for light of the visible range, 
because it refracts the different colors of 
light far more nearly equally than does any 
other known substance. For this reason, 
lenses of the material are less subject to 
chromatic aberration which, with glass or 
quartz, makes necessary the use of com¬ 
pound lenses in order that the optical 
images of an object in one colored light may 
not be blurred, while those in another col¬ 
ored light are sharp. 

In its application as a new tool of sci¬ 
ence, the lithium fluoride crystal is expected 
to play an important role in spectroscopic 
investigations. The crystals may also be an 
important contribution in the field of micro¬ 
scopy—and teleidsion. 



Here Professor Stockbarger Is shown removing a 
3-Inch crystal of lithium fluoride from the thin pfatl- 
num crucible In which it was artificially-grown at 
a temperature of more than 1,200° Centigrade. 
Before him are other crystals of various sizes. The 
electric furnace in which they were grown is shown 
at the right. Next step is cutting and polishing 
the crystals. 


OPERATING NOTE 


MISCELLANEOUS 


IIO-VOLT A.C. BALL BEARING GENERATORS FOR 

Auto I’.X, flc. |.*•.U0. Staiidanl Motor Serilr«?. Ketman. 
Wijfonsln. 


WANTED: OBSOLETE STOCKS AND 

Brooks. Box ;fll. Maldvu. Muss. 


BONDS. 


RADIO 


RADIO KITS^$3.95 UP. COMPLETE. SINGLE BAND; 

all-uavp; .'i-lu tubes. Save I'arls catalog—KUKE. 

McGee Radio. r i»055. ILC.. Mo. 


WE BUY AND SELL USED RADIO TESTING EQUIP- 
ment. 'Hme pa>-n»enls If desired. Harold l»avl8. Inc.. 
Jackson. Miss. 


ANY RADIO DIAGRAM. 25e. SPECIFY MANU- 

faciurei. looilel. Radio inaKaxliu* free. Stibremr Fubllc.i- 
liobs. 3727 West 13tU. Chicago. 


SEND 25c TODAY FOR C.A. AUSTIN'S BOOKLET 
‘'Recorillng for Fleastire or I'roflt*'. Build it yourself 
Recorder, setting up low cost studios and Sltullo pro¬ 
cedure fully covered. Speak-G-Phone Recording Ac Mqulp- 
tnciit ('<».. 23 West tbUh St.. New Yoik. N. V. 


START NOW BUILD RADIOS. AMPLIFIERS. ETC.. 

from our plans, ten circuits ten cents. Lung. Ill N. 
Enterprise. Bowling Green. Ohio. 


A.C.-D.C. AND 32-VOLT SETS 

Unless the Serviceman uses the proper 
current rating dial light a new ballast will 
not help him much, as witness the follow¬ 
ing: 

On many A.C.-D.C. sets and also 32-voU 
Delco radio receivers the dial lights are 
usually wire*! in parallel to the line voltage 
dropping resistor or in some instances to a 
section |^f it. As a rule these dial lights are 
6.3-volt. 0.25-A., and if bulbs rated at 6.3- 
volt, 0.15-A. are substituted they will either 
burn out immediately or last only a short 
time. We always carry a supply of both 
kinds as to use the heavy-current types for 
small A.C. radio sets would tend to over¬ 
load the filament windings of the trans¬ 
formers since small radio receivers have as 
many as 3 dial lights. 

J. F. Brooks. 

Ro7rte, Georgia. 


Please Say That Von Saw It in R.adio-Craft 



You Can ElECTROPUTE 
EASILY WITH A BRUSH 


lor rduiu men- 


1 nii'NVj new to 
^ something which gives you the 
opportunity to make additional prof¬ 
its—or to improve your type of serv¬ 
ice. Here’s an ELECTROPLATING 


KIT amazingly simple to operate— 
you just Electroplate with a Brush I 



NOT A TOY! 


Twr prvriK. nunarcos or thlnfirs In Lh* 
houwhold^shtrays, fixtures, water faucets. 
brarkets. door knobs, musical Instruments. Jewelry 
and sIH’erware and other artirles. It'n an Indls- 
equlnment—Plat* articles in hotels, 
ai>artments. pfflre building*, medical snd dental of. 
flees, factories, schools, laboratories, etc Exactly 
the same outfit (but lanreri la used Professionally 
hjen, automobile re. 
n !r alnirle dry celt lla. 

volt battery to operate. 

You can electroplate tarnished rccelx-er Parts. 

radio parts and keces- 
Pul this REAL El.EC- 
TUOPI.ATING KIT to Use immcdtatetv—make it the 
most useful article in your shop or laboratory. And 
R absolutely FREE (except for alight 

ma IIinc cost) 

Subscribe today to RAmo-CRAFT for One Year 
M2 Issues) snd receive ai>Milutely FRFE this flec. 
TROPLATING KIT. New subscriberi Vro aS»nted o^ 
extend your present subscription twelve months 
Mail romlttanee of 92.00 (nius lOc for ahipplng' 
chare* on ktt> to the pubitshera. (Canada and 
foreign 82 85). 5ou win receive your FREE. RFAL 
ELECTROPLATING OITFIT bv retim maiL Vso 
pon below to enter subscription. 


RADIO-CRAFT 


99 Hudson Street Now YorK» N. Y. 


RADIO-CRAFT RC-240 

99 Hudson Slreet. New York, N. Y, 


Gentlemen: Enclosed find mv remittance of 92.00 
for whirh^ cnicr mv subscription to BAniO-CItAFT 
for One tear M2 Issues), Send me Fkks; EI.FC- 
TROpLATING Ol'TFIT (Canada mid foroirn 82.8.11. 
In U* S. add only lOc additional to cover shipoind 
charges on kit. 


□ New Subscriber □ Extend Present Subscription 


Name 


Address 


CUy.Slate. 

(Send remittance bv check, money order or un¬ 
used I’, S. Postaire stamps. Reffisier letter if you 
send cash or stamps.) 
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OPERATING NOTES 


RCA 101 AUTO-RADIO 

Here is a time-saver on an RCA set. After 
removing the set from the dash panel, and 
without disconnecting any wires, remove 
speaker cover and check the connections and 
the soldering job. The speaker case is some¬ 
times put on too close and therefore the 
speaker touches the center-tap of the volume 
control, whereupon the speaker goes ‘‘dead” 
—as far as signal is concerned. 

Remedy: remove the cover, and if signal 
returns after tuning, resolder lugs and 
tighten speaker screws. Then tape center- 
tap and replace speaker cover. 

Arthur M. IIoratkr. 

Bridyeporit Conn. 

FADA MODEL F52 

To eliminate oscillation at the lower fre¬ 
quencies, in an F52, add a 10,000-ohm re¬ 
sistor across the primary of the antenna 
coil (marked in red on diagram). 


condensers for shorts due to breakage of 
the mica. 


MAJESTIC 200 SERIES 

Weak reception in the case of a “200” of 
this make may be due to the breakdown of 
the voltage divider. 

FORD 40 & 18805 ’'GLOVEBOX’* 

Weak reeei)tion in a “glovebox”, with the 
transformer getting hot but fuse refusing 
to blow, usually calls for replacing a partly- 
shorted buffer condenser with a unit rated 
at 0.0125-mf. IfiOO V. 

Rill Eslick, 
.Voncic/i, Kavs. 


MAJESTIC "CHARLEY McCARTHY" 

The complaints we!*e “intermittent recep¬ 
tion,” “reception fa<ling out, accompanied 
by a crackling noise.” 

These troubles were traced to a poorly- 


-m 

..r.® 



**Too bad they coutdn*t bring the 
whole band east this year - 


KviiroiiuceiJ by special permUsion of The Saturday Kvening Pont, copyii«ht, 
1937, by tho Curtis I'ublisiilntf Co. 


1 


I 




I 


FADA L56 

To increase antenna pick-up by this set 
add a 0.01-mf. paper condenser (part No. 
10.10) from lug (black lead on loop) to 
chassis ground (marked in red on factory 
service diagram). 

FADA 61-69 PHONO COMBINATION 

If the complaint is “hum,” upon making a 
service call on this model, look for A. C. 
leads from ballast to rectifier (blue-brown) 
which are too close to the grid of the 
6SQ7GT. Lift and rearrange on opposite 
side of chassis. 

L. (lALANEK, 

Fada Radio & Electric Co, 

ATWATER KENT 84. 84F 

A weak or dead A.K. of this series calls 
for a check of the trimmers on the gang 


soldered or high-resistance connection to 
the grid cap of the 6Q7 tube. 

I have found this trouble on several mid¬ 
get radio sets using the (1 T tubes; others 
are Fada and Emerson. 

Byrum Huddleston, 
IIuddl€8ton*8 Radio Service, 
Dc Leon, Texas. 


RADIO RODENTIA—ALL SETS 

If the complaint is “squeeks, peeps and 
whistles,” bait a small mouse trap, place 
it on the warmest (not hottest) part of the 
chassis and tell the customer to return the 
set in a week. You then merely remove the 
“trouble” and throw it down the nearest 
sewer. Had such a case the other day. He 
was a cute little fellow. 

Serviceman Sam 




HANDSOMELY 
BOUND 

CAPACITOR 


L 



FOR RADIO SERVICIHR 


Contains all latest information on servicing 
defective capacitors, including circuits shown in 
new Rider Vol. X. More than 240 pages, care¬ 
fully catalogued for quick, easy reference. Every, 
thing you need to know about capacitor selection 
for replacement in all existing types of receivers. 
Result of many months painstaking research, 
Comell-Dubilier’s new “Capacitor Manual for 
Radio Servicing” saves hours of tiresome, non¬ 
profit labor. Compact—easy to carry around- 
it fits the coat pocket. A handsome addition to 
any serviceman’s library. Get your copy free 
from your local OD distributor, or use conve¬ 
nient coupon below. I 


COBNELL-DVBMLiEB 


SLCCTMie COMPQHATION 

JBf-i aumrttwm UrafM ri*iri4TwTi£ #Wm JV*Pi 


■ Cornell Dubilier Electric Corp. i-ta 

■ 1014 Homilton Blvd., 

■ South Plc'nlicfd, New Jersey 

i Ffca>c send me a FREE copy of the new ’“Capocitor 
I Manual for Radio Servicing*'. 

J NAME. . 

■ ADDRESS. 

! CITY 

llllll 


• EASY -- SIIVIPLIFICD — PRACTICAL • 

ELEMENTARY 

MATHEMATICS 


H ere is a book for the business man, the tech¬ 
nician and craftsman exPlainino and answerinQ 
every operation and meaning with Interpretinfl 
illustrations and examples. 

It Is the key to a simple understanding of many 
perplexing problems in dally life. 

In clear, positive and definite language, the author 
popularlies and clarifies every subiect and helps the 
reader to overcome any apparent difficulty in the study 
of mathematics. 

A real home study-course In mathematics for the 
student or the man who wants to achieve proficiency 
or desires to brush-up on his knowledge. 

Etttir€‘ Chapter on Special Atath^ 
ematicB for the Radio Technician 
SEND TODAY FOR YOUR COPY OF THIS 
INDISPENSABLE BOOK. ‘PRACTICAL 
MATHEMATICS*' CAN BE CARRIED READI¬ 
LY IN YOUR POCKET. 

_CONTENTS OF BOOK_ 


CHAPTER I. Arithmetic—Addition—SulAtrartion—MultlpU- 
riii*«in—D ivamoif. _ , ^ , 

CHAPTER II. Factoring and Cnncellation—Fractloiie—Dccl. 

rn. la Pem*rita..e—Ratio—«»nd I*ro|»ortn>ii. 
chapter III. Tho Metric System. ^ _ 

CHAPTER IV. How to Measure Surfaces and Capacity 
incomeirv’i. . .... 

chapter V. Povora and Involution—Roota anil (>^ 010 - 

CKAPTER VI. Mathematics for the Man. 
uai and Technical Craftsman—Ther. 
inometer converalona — Graphs or 
Curve Plotting—LoKarlltuuH—l'se of 
tlie Slide Rule. .... 

CHAPTER VII. Special Mathematics for 
the Kadio Technician. 

CHAPTERVIII. Commercial Calculations— 

Intereata — Discounts — Short Cut 
Arittunetlc. 

Chapter IX. wvichts and Measures— 

Useful Tables. . 

Stamps. Cash or Money Order. 

7KCHMIFAX 



1917 S. State St. 


Chicago, lit. 



Describing The Latest 

DIRECT'COUPLED AMPLIFIERS 

DmBigned By A. C. Shaney 
No wide.awake public address 
technician or aervleeman can af. 


Please Say That You Saw It in Radio-Craft 
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PRICED FOR CLEARANCE/ 

Rockbottom Prices on Overstocked New and Rebuilt Merchandise 

When prices are low we buy! They're low now—LOWER THAN THEY EVER WILL BE— 
hence this sale. Most of the merchandise is new—never used: some of it reconditioned. 
lOO^o satisfaction on each transaction or your money refunded. 

ORDER FROM THIS PAGE. Use the convenient coupon below. Be sure to include sufficient 
extra remittance for parcel post charges, else the order will be shipped express, charges 
collect. Any excess will be refunded. C.O.D. shipments require a 20% deposit. If full 
remittance accompanies order deduct 2% discount. Send money order—certified check— 
new U. S. stamps. No C.O.D. to foreign countries. 

ORDER TODAY QUANTITIES LIMITED PROMPT SHIPMENTS ASSURED 


COMPLETE ELECTRIC SPRAYER OUTFIT 



i'onslsti Of a sturdy 
110 V. 
iw. 1750 Bl'M Motor. 
10 ft. hose, ofttclent 
sprayins Eun and all 
necessary mounting ac¬ 
cessories. Costs only i 
rents per hour to oper* 
•t«. Iielirers considera¬ 
ble air pressure. Posi¬ 
tively will not pump olt. 
Few working parts to 
wear. SpraVs practically 
snythins. Ship. \Vt. 40 
lbs. 


ITEM NO. 46 

Kit less motor, but with gun 
Your Price . 


$6.36 


ITEM NO. 47 


The complete kit Including % HP motor 
Yeur Price. 


$14.53 


WESTINGHOUSE WA1TH0UR METER 


Completely overhauled and 
nady for immediate service. 
DeelgnM for regular 1 lO- 
volt, 60 cycle 2 -wire A.C. 
circuit. Servicemen use It 
In their shops to check 
current consumption of seta, 
soldering irons, etc. Keeps 
costs down. If dismantled, 
the iiarts alone would 
bring the price. The etab. 
orate gear train could be 
used as a counter on me. 
chines of various kinds. 
Simple to install; 2 wiree 
from the line and 2 wires 
to the load. Sturdily con* 
atructed in heavy metal 
case. Site: high. 6 V 4 * 

wide. 5 - deep, “overaft. 
ShP. Wt. 14 lbs. 



ITEM NO. 33 
Yotir Price . 


$4.50 


PORTABLE TELEGRAPH AND BUZZER 
FIELD SETS 


WELDING! BRAZING! SOLDERING! 
3-IN*l PORTABLE ELECTRIC TORCH 

WORKS FROM no VOLTS A.C. OR O.C. LINE 

This electric torch ^—jc—- 

le not a gadget or a jr, ^ '■ ^ 

toy but a sturdily i" /si Re¬ 

built outfit using the 
flneat materials. With 
It you are able to do 
professional type of 
welding, brazing and 
soldering work, re¬ 
gardless of whether 
or not you*ve had 
previous experience. 

It wilt do a thousand 
and one Jobe: fender' 
welding, auto bodv-, 
re^lrs, bumpers, cyf- ' 
liidera, Unka and in- 

plumbers, sheet mei- 
^ engineers. 

iKrL. bicycle rypsir men. etc. 

other* metals copper, iron, steel and 

3-lri-l electric torch Is so elmPlT constructed 
InH* ^ ® operste It after reading the simple 

furnish^ with the unit. Not 
to know how to strike sn srel All you do 
y>rch Into the light socket, sdjust the 
*b*t™‘’tlona. and presto!—you have an 
i*—flame, ready for work. The outfit comes 
Mmpirte with power unit, electric cord, electrode held. 

by do!tw"’^nlVlnK° lfmp*lV."^r.ctiSl, "dur^ 

ble and safe to handl^^that's why the price Is amazingly 
low. Oon^t delay—order one today. Shp. Wt., 8 lbs. 
ITEM NO. 50 
Your Price . 



$6.95 


U. S. NAVY RAUSCH & LOMB TELESCOPE 



use as finders on larcc 
camera FANS'—use IT FOR CLO.SE- 
UPS or DISTANT PICTURES. Optical system com- 
erector and eyepiece draw tubes, 
vartable: eye lens 15/16": exit pupil 
0.2" to 0.09": Angular field S^aO': power 3 to lO; 
erect Image; cross hairs used. Net wt. 6 ibs. Original 
A* *430. ShP. wt. 10 lUs. 

ITEM NO. 25 ei A QC 

Your Prleo . 



Made for military uae by 
Western Electric. A won¬ 
derful buy If only for the 
parts It contains. New— 
never been used. Oood for 
code practising, signal* 
Ing. communications, etc. 
Contains 2*tone. high .fre¬ 
quency buzser with plati¬ 
num contacta, telegraph 
key, telephone ewltches, 
eerphone, condenser e, 
trsnsformers, chokes, etc. 
A 850 velue esslly. Com¬ 
plete In wooden caee witn 
dlsgrsms and instruc. 
tions. Shp. wt. 12 lbs, 

ITEM NO. 19 CC AC 
Your Price 


SPERRY GYRJ)SCOPE LIQUID COMPASS 



Made for U.S. Signal 
Corps: sensitive and ac¬ 
curate. Quick resdinge 
easily made from top; 
accurate readings of 
graduations through 
focusing magnifying 
lens on tide of instru¬ 
ment. Complete with 
level sighu and russet 
leather carrying case. 

Excellent for boats, boy 
scouts, campers, hikers, 
etc. A few turns of wire 
around Its esse makes 
It usable as a galvanometer, Shp, Wt. 3 tbs. 


ITEM NO. 12 
Your Price ... 


$1.85 


TELEORAPHIC TAPE RECORDER 



Pa9Cfl YAPC 


A wonderful buy! 
Apparatus makes a 
written rcrord of 
rode and similar mes. 
sages on paper tape. 
An Ideal machine for 
learning code or 
teaching code to 
groups. Radio men 
can easily adapt it to 
short-wave receivers 
for taking permantmt 
recorda of code mes. 
aages. Double pen 
permits simultaneous 
recording of two mes. 
sages. Pens are oper¬ 
ated by battery and 
, key while tape feeder 

is spring driven (hand wound). Case made of solid 
brass on heavy Iron base. Complrtcly reconditioned. 
(Less Upe; easily obUlned anywhere.) Original cost 
fSS.OO. .Shp, wt. 20 Ibs. 


ITEM NO. 20 
Your Price .. 


$19.95 


VARIABLE SPEED UNIVERSAL MOTOR 

FOB 110 VOLTS. A.C. OA D.C. 

Usds for DlcUphone machines by American Gram* 

- - ophone Co. Used, but In 

excellent condition. Special 
lever control permits vari¬ 
able speeds up to 3000 
r.p.m.. Vi" shaft extends 
from both aides of motor. 
Measures 7 Vi" x BUt" 
diam. overall. Shp. Wt. O^i 
tbs. 

iTgR* NO- I& CC 

Vour Price . 



W£ HAVE NO CATALOG. ORDER FROM THIS PAGE. 


HUDSON SPECIALTIES CO. - 40-R West Broadway - N. Y. C. 

....... JIl® 

HUDSON SPECIALTIES CO.. 40-R West BrogdwAF. New York. N. Y. RC-240 

r hsTs circled below the numbers of the Items Tm ordering. My full remittance of % . (Include shipping 

charges) Is enclosed. 


OR my deposit of t. is enclosed (20% required), ship order C.O.D. for bsUnce. (Now U.B. itemps. 

check or money order accepted.) 

Clrde Item No. wanted: II 12 16 20 25 33 46 47 50 


N»m* . Addresi . 

City ... state 


Send remittance by check, atsmps or moneT order; reclster letter if you lend cash or atampa. 


RADIO HAPPENINGS 
IN BRIEF 

**Th€ Radio Furnace** is the title Robert 
(Believe It or Not) Ripley recently gave 
one of his illustrations. It seems that the 
furnace in the Henry Phillips home, Victor, 
N. Y., gives off speech, unaided by radio 
equipment, from station WHAM. In answer 
to an inquiry by i?adio-Cra/f as to what 
might have caused this phenomenon (due 
mainly to the close proximity of WHAM's 
transmitter), the technical supervisor of 
WHAM recently advanced the following 
ingenious explanation. 

'‘The audio modulation as near as we can 
determine is caused by a strong R.F. pick¬ 
up on the furnace smoke pipe. The joints in 
this pipe are coated with carbon dust which 
lets small arcs take place. These singing 
arcs vibrate the pipes and give off the 
sound. On one occasion when wood was 
burned the arcs disappeared but came back 
again as soon as coal w*as used." 


The League of American Writers re¬ 
cently announced it has included 2 courses 
in radio script writhtg in its schedule of 
courses for the 5th term of the Writers^ 
School. 


In case you want to sell a radio set or an 
automatic phonograph to your local dairy 
farm it may be well to lend an ear to what 
dairyman L. R, Richardson has to say after 
2 years of experiments with radio music. 

Better milk and more of it, seems to result 
when our bovine friends get the right kind 
of music. Neither classical nor jitterbug 
music will do—it must be the fast and gentle 
tones of reels, old-time music, folk songs 
and popular music that doesn't lean too 
heavily on the brass. This Radio Dairy busi¬ 
ness of Richardson really is a moneymaker, 
inasmuch as the radio programs wrought 
such successful results that in place of the 
original restless cow he now has a herd of 
30 contented ones. 


Lo7ig-distance lovemaking was instituted 
not long ago w'hen Sonja Henie and Tyrone 
Power played a love scene from their latest 
talkie, Irving Berlin’s "Second Fiddle," for 
an international radio broadcast. Over more 
than 7,000 miles of land and sea, Sonja‘s 
voice from Oslo, Norway, was cut into the 
program, while Tyrone Power was switched- 
in from 20th-Century Fox in Hollywood, to 
re-enact one of the scenes. 


It was reported recently in a magazine 
that a Dr. George Walker of the University 
of Kansas, School of Medicine, had devised 
a new kind of electrocardiograph (more 
correctly, a 'scope, since no graphic record 
is made) using television principles and em¬ 
ploying a cathode-ray tube which would 
enable doctors to see the record of the 
patient's heart action instantaneously with¬ 
out waiting as is now necessary for a 
photographic film (graphic record) to be 
developed. 

Actually, an electrocardioscope employing 
a cathode-ray tube was in daily use at the 
New York World’s Fair. 


FACSIMILE 

Said a Bamberger Broadcasting Service 
release recently, **WOR looks back smug¬ 
ly on 12 months of uninterrupted experi¬ 
mentation in facsimile—the transmission of 
printed matter and pictures over the air 


Please Say That You Saw It ht Radio-Craft 
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SERVICE AIDS FOR THE 
NEAR FUTURE 

We predict that in the not too dis¬ 
tant future, jeweler^s forceps, magnify¬ 
ing glasses and pliers will become part of 
every Serviceman's tool kit—this in view 
of the new lilliputian tubes, sockets, 
permeability tuning units and the like, 
which have recently come on the market 
and which indicate one trend of future 
radio receiver components. Better get 
your eyes examined now. boys! 


right into your own home." Transmissions 
are now made w’ith both the Finch and RCA 
methods, using 'WOR on 710 kc.. and the 
ultra-highfrequency station, W2XUP on 
25.7 me., every night after WOR’s regular 
sound programs. Several hundred experi¬ 
mental receivers surrounding New York 
have been receiving perfect pictures, during 
this time, even up to distances of 100 miles. 
Now you know w’hat that early-morning- 
hour “peep-swish, peep-swish” over WOR is 
all about. ... if you didn't already know. 

The Buffalo Evening Sews . . . reported 
not long ago that it is now regularly broad¬ 
casting a miniature newspaper for facsimile 
reproduction in the home. Its present size 
is 3 pages 8x11 inches although the num¬ 
ber of pages will be increased as the experi¬ 
ment develops. The News* private wire 
services, staff correspondents and local staff 
supply the news for the radio edition, which 
at present is printed between 1 and 2 A.M., 
5 days a week, on 900 kc., over WHEN. Plan 
is, however, to deliver facsimile service on 
an experimental basis on an ultra-high fre¬ 
quency; under F.C.C. rulings this will make 
day-time operation possible. A standard 
RCA facsimile set-up is used. Following the 
initial part of this service, more serious 
attention will be paid to news service so 
that a careful study may be made of the 
need or desire for such a service to supple¬ 
ment radio news bulletins. 

It is a mistaken idea, said the report, to 
assume that these facsimile papers will take 
the place of or compete with newspapers 
because, with the present equipment, it is 
only possible to publish a 3-foot strip of 
news or picture material in an hour. How¬ 
ever, by all-night operation it is possible 
to deliver enough reading matter to give a 
very comprehensive summary and report of 
news developments. 


Short waves and ultra-shortwaves hold 
great promise for aviation, stated Lloyd 
Espenschied recently in a talk before the 
Institute of the Aeronautical Sciences at 


their annual meeting held in Columbia Uni¬ 
versity. 

The properties of these higher frequency 
waves that make them promising for avia¬ 
tion purposes, he stated, are: 

Their limited range of transmission, up 
to about 100 miles, which is really of as 
much advantage as disadvantage since it 
enables a wave to be repeated in its use in 
a not too distant territory. 

High stability of transmission within this 
range, and relative freedom from atmos¬ 
pheric <listurbances. 

A greatly increased intelligence-carrying 
capacity as compared with lower frequency 
bands. 

Small transmitting and receiving anten¬ 
nas and the ability with which these waves 
may be concentrated in desired directions 
by means of directive antennas. 


Italian patent No. 494,263 was granted not 
long ago to Marconi’s Wireless Telegraph 
Co., Ltd., for a so-called directive wireless 
signaling system in which is indicated on a 
360-degree scale, on the end of a cathode- 
ray tube, the direction from which a signal 
is being received. The system may be used 
with the rotating goniometer of a Bellini- 
Tosi or Adcock system, combined with an 
open aerial to eliminate the 180-degree am¬ 
biguity. 


KINK 

686 >1S .METER RECTIFIER. I have 
been a very interested reader of Radio- 
Craft magazine for quite some time, but 
I have never seen any data on the use of 
a 6H6 metal tube as a meter rectifier in 
test equipment. I have been experimenting 
with this tube for a short time and find it 
very satisfactory. So I am sending the 
hook-up (below) I use. It may prove inter¬ 
esting to some of your readers. 

Lawrence L. Burch 



CORRECTION 

Referring to the diagram on pg. 395 of “Frequency-Modulation Programs on Your 
the January, 1940 issue of Radio-Craft — Present Receiver," by Glenn H. Browning 

and F. J. Gaffney— 
it will be observed 
that several values 
were not included in 
the high-frequency 
tuner assembly, Ll. 
These values are 
shown in the diagram 
reproduced here. Also 
included arc coil 
data. Note however 
that this assembly 
in order to be suffi¬ 
ciently precise in its 
final alignment re¬ 
quires the use of test 
equipment which or¬ 
dinarily is not avail¬ 
able to Servicemen. 




Model TBUR3 
Size diameter. 3** high 


l( it*s a Talk-Bak* 

It’s Wright-DeCoster 

With ALL the latest improvements Wright- 
DeCoster Talk-Bak* units have become univer¬ 
sally recognized as the finest equipment made 
for Inter-comraunication systems. 

Combining simplified installation, good ap¬ 
pearance, excellent operation, and extremely 
long life (without service costa), Talk-Bak* 
units fulfill practically every operating need 
in inter-communication work. 

Write for Talk.Bsk* lltertture and catalog—Include 
your diaulbutor'a name 

Wright-DeCbater distributors are always anxious to 
cooperate. 

WRIGHT-DcCOSTER, Inc. 

2291 University Ave., St. Paul, Mian. 

Export Dspt.; M, Simona A Son Co., Now York 
Cable Addrees: ’’Slmentrtee'' 

Canadian Reprsientativoi: 

Wm F. Kslly Co.. 1207 Bay St.. Toronto. Ontario 
Taylor A Pearson, Ltd., Edmonton. Alberta 
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Sire of box: 12'/^" x OVa" 


With thin PYRO PANTAGRAPH turn 
leisure time into profitable hours. Make 
money a novel, easy way—“Bum Your Way 
to Extra Dollars with Pyro Pantagraph.** 
This electrical outfit Is especially designed for 
burning designs permsnently on Leather. Wood. 
(\>rh. Gourds. Bakelite, etc. Simply plug the P}‘ro- 
elertrlc pencil In any llQ.rolt AC or DC outlet 
and It is ready to be used. Plug and cord fur¬ 
nished as part of eQUiPment. 

B.v the use of a special Pantagraph Included In 
I lie outfit, any design may be reproduced either In 
oriRinal. reduced or enlarged form. 

Outfit consists of: one Pyro-electric Pencil: one 
Pantagraph: three hardwood hlaqnes: one bottle of 
Varnish: one Brush; one tracing tip and four-page 
Instruction sheet. 

Out/it witt bs forwarded by Exprete Collect if 
fsol suMcient postage included with your ordetk 


WELLWORTH TRADING COMPANY 


1915 SO. STATE ST.. Debt. RC-240, Chicago. III. 


Please Say That You Saw It in Radio-Craft 
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BOOK REVIEWS 

(Canlitiucd from itage 451) 

tniMniiiiiniiiiiiiiitiiinitiiiuiiiiiiiiiiiMinnHNimiiiiiiiiitiimiiiiiiiiiiiiiminiii 

cncc-Building Tools and Their Use, and tends to 
show that “saturation” in sets-in-usc may mean 
only a ’'weak solution” as to program cITective- 
ness. 

It attempts to bring out the fcdlowing 3 points: 
(1) That ex|)ert and painstaking audience buibl- 
ing can materially increase the success an 
expertly built program is sure to have; (2) That 
past experience has already dcvclopi^d a wealth 
of audicncc-buibling opportunities, together with 
rca^^onubly wcIl-de\*elopo«l technujnes for taking 
advantage of them; (3) That the work of get^ 
ting the most out of those varied opportunities 
should be well planned and systematically 
conducted. 

In this book the author offers solutions in 
connection with the above 8 problems as they 
concern the American radio listener and as they 
relate to the field as represented in the figures 
embraced in the following paragraph: ”Of 
America'^s 33,000,000 family units, more than 
24,500,000 own radios : 4,000,000 homes use 2 or 
more sets, and 4.500.000 automobiles arc radio- 
equipped, to bring the sets-in-use total to 83.- 
000.000. Those sets are used for 1,000.000.000 
person,hours of listening per week, accorfling 
to one authoritative estimate. Another estimate, 
admitteiily ultraconservative, approximates 700.- 
000.000 hours weekly—still a lot of listening.” 

THESE AMAZING ELECTRONS, hy Raymond 
F. Yates (1937). Publiidied by The Macmillan 
Company. Size, 6 x 8% ina., cloth cover, com¬ 
pletely Illustrated, 326 pgs. Price $3.75. 

Here is a popular treatise dealing with the 
applications of the new science of electronics 
to televi«i»>n. music, medicine, surgery, radio, 
etc. Worthy of special mention is the excellimt 
selection of illustrations, both a.s to photographs 
and drawings. 

Avoiding technical language. Mr. Yale's, an 
“old-timer” in the field of radio writers, traces 
first the development of atomic physics from 
the discovery of radium and X-rays right up 
t') the pri'scnt. The author then carries the rcailcr 
into the everyday worbi of industry, communica¬ 
tion, science and art to show the importance 
of the electron in these fields. 

Chapter headings: World Stnif; The Atom 
and Its Family Tree; The Waves That Wash 
Through Matter; More About Light; The Phi- 
k)supher*s Stone and the Quest for Power; Elec¬ 
trons in Wires; Electrons in the Hospital; The 
N»*w W'orld of Sound ; New Horizons in Music; 
The March of Radio; Television Tomorrow ?; 
The Electric TuIk* in Overalls: Cosmic Mes¬ 
sages; The Eb*ctron Lights the World; Elt*ctron3 
Here and There. 

16 MM SOUND RECORDING FOR THE AM¬ 
ATEUR, by Carroll A, Nye, Jr., and Samuel T. 
(lolow (1939), Ptihllshed by Fomo Publishing 
Company, Size 6V4 x 9% ins., cloth cover, 14 
illustrations. 58 pgs. Price, $1.50. 

Mr. A. Shapiro, chief engineer, Ampro Corp., 
completely outlines in the Foreword the subject 
of this new book. We quote: “The auth«ir» of 
this valuable treatise have succectled admirably 
in clarifying what is generally regarded as an 
abstruse subject so that the amateur, without 
profeHsional training, can readily grasp both 
the principles and oi>erntion involved in sound 
pictures. Through the »Lse of simple language 
and easily undersUtiulable drawings, the theory 
and practice of sound pictun*s are set f«»rih so 
that any amateur can easily understnn<) the ideas 
and ptJt them into practice. This treatise should 
do much to popularize active participation in 
sound recording and reproduction by the am¬ 
ateur.** 

The half-dozen organizations which are prom¬ 
inent in the fiebl of so-called “home talkies” 
and “industrial movies” have contributes! tech¬ 
nical materia] which was usetl in this Ixaik. 

Chapters: The Nature <if Sound; Sound 
Recording; Kiindameutuls of Reproducing Equip¬ 
ment. Only souml-un-film is discussed (sound- 
on-disc is not). 

MOTION PICTURES AND RADIO, by Elizabeth 
Laine (19.1N). Published by The McGraw-Hill 
Rook Co., Inc. Size, 6x9 ins., cloth cover. 165 
pgs. Price, $1.75. 

In “Motion Pictures and Radio—Modern Toch- 
niques for Education,*’ Elizabeth Laine combines 
the publications of The Regents’ Inquiry into 
(Continued on following page) 









All types. RC.\. Syltanla, Ray¬ 
theon, Phllco, etc. Includes Kel- 
log. special Majeitir and trans¬ 
mitting lubes. Complete selection. 


NEWEST TEST INSTRUMENTS 


A huge selection of money •saving 
set bargains! New Thono-Radlo 
rnmbinations. Automatic tuning 
sets, lleautlful cabinet s. New 
"llara” receivers and equipment. 


EVERVTHING FOR AUTO 


Complete nesr auto radio section. 
Includes vibrator replacement guide, 
new auto aerials, custom panel 
control Plates for ail autos. 


COMPLETE P. A. SELF 


The RADOLEK Co 

601 W. Randolph, Chicago, Depf.C-38 

Send the 1940 Radolek Radio Profit Guide 
FKKE. 


Name .. 

Address . 

Serviceman? □ Dealer? □ Experimenter? Q 


In the Radolek catalog you will 
And the MOST for your money I 
Lowest Prices! Best Quality! Big- 

K it Values! Most Ojoiplete Stock! 

sicst Service! Send for your 
FREE copy NQ\Vl 


OVER 15,000 REPAIR PA 


The world’s most complete stock 
of radio repair parts and exact 
duplicate replacements. All lead¬ 
ing brands at lowest Prices I 


COMPLETE TUBE SELECTION 


The most complete line ever dis¬ 
played In any catalog. All leading 
makfii. Includes latest improved 
1940 models at Imvest prices. 


GREATEST RADIO VALUES 


New 1940 public address ampli¬ 
fiers from 5 to lOO watts. Com- 
plete P. A. Systems for perma¬ 
nent. mobile and portable use. 


NEW ELECTRICAL APPLIANCES 

Extra profits for ymiJ Standard 
Hr- nI lloLtrlo Irons. Stoves. 

Heaters Percolators. Waffle Irons. 

^act■a>ll (leaners. Trains. Clocks, 

Mixers etc. at lowest prices 1 
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Everybody’s giving the 
New RCA Miniature Tubes 



a Big Hand 


lutroduciug a Complete Tom 
Thumb Tube Compleffieut 
for Portable Pquipmeut! 

T 'HOUGH they areonly inches 

long, and only Vk of an inch in 
diameter, these new RCA Minia¬ 
ture Tubes are highly efficient in 
operation with 45-volt B-supply. 
Their compact size is achieved by a 
new design which allows a Tom 
Thumbsize without decreasing the 
size of essential electrode parts. The 
conventional base has been replaced 
with a new' glass "button 7-pin" 
base sealed to the glass envelope. 
Electrodes are mounted directly on 


the glass button. 

1R5 is an efficient Pentagrid Con¬ 
verter (Filament Voltage—DC 1,4 
volts, Filament Current 0.0 5 am¬ 
pere) ... lS4 is a Power Amplifier 
Pentode(Filamcnt Voltage—DC 1.4 
volts. Current 0.1 ampere)... lS5 is 
a Diode-Pentode (Filament Voltage 
— DC 1.4 volts, Current 0.05 am¬ 
pere) ... and 1 T4, a Super-Control 
R-F Amplifier Pentode (Filament 
Voltage—DC 1.4 volts. Current 0.05 
ampere). Write for complete infor¬ 
mation. 

• 

Over 33^ million RCA Radio Tubes have 
been purchased by radio users. In tubes, as in 
radio sets, it pays to go KCA All the Way. 



RCA Mfg. Co., Inc., Camden, N. J. • A Service of Radio Corp. of America 


GET A HANDY ELECTROPLATING KIT ABSOLUTELY FREE!! 

Complete details as to how it is possible to get a handy Electroplatinii Kit absolutely FREE will be found on 
Page 506 of this Issue. 



FitEKt 


HAMMARLUND i 
NEW "40"! 
RADIO CATALOG ' 


The latest Hanimarlund catalo|r with 
complete data, illustrations, draw* 
injes and curves on the entire Ilam- 
marlund li(ie. Address Department 
RC-21 for your free copy. 

HAMMARLUND MFG. CO., INC. 

424-438 West 33rd Street. New York City 


RADIO/'^^ 

TELEVISION;r.S^£.^ 

No nvitlcr vn-here you are nr wh.at vo« 
do, Natlonol j>as :■ complete tratninff 
piun for you—to fit your rlrcumKianreR. 

National's plan U for Ihoae aeckltie im- 
nie<liBtc Khon-tralnlne :■« u-elt .an for 
ihOKo who rannot irive up i>rpsent em* 
plcwmont anil income. Mali coupon for 
FREE literature. 

NATIONAL SCHOOLS 

[National schools. D«pt hc-2 

I 4000 So F.fuoro. Si.., Lo. An(.l.\. C«lif 

I Pleaae Rend free Litenture and full deutle 
I NAME—--ace. 


address. 





fCo7t/.iHucd jrom preceding page) 
the character and cost of public education in the 
Stato of New York, The purpose of the inquiry 
was to plumb the educational systems of the 
State as to their accomplishments, the fitness 
of their programs, and cost, and to discuss the 
pros and cons of projectetl work and to formu¬ 
late a subsequent procedure. 

The first 4 chapters consider motion Pictures ; 
subsequent chapter titles are: Radio as a Medium 
for Mass Impression; Adaptation of Radio to 
Education : Educational Projects in Radio Broad¬ 
casting ; Role of the State in an Educational 
Radio Program. 

WIRELESS WORLD DIARY (1940). Published 
by llifTe & Sons. Ltd.. Dorset House, London, 
S.E.l, England, Size, 3V& x 4V^ ins., leatherette 
cover. Price, 50c. 

The little diaries which are issued each year 
by various radio concerns frequently contain very 
useful information. The new 1940 Diary by the 
Wircleaa World, Dorset House. Stamford St., 
Liondon, S.E.l, England, for instance in addition 
to listing the principal broadcasting stations of 
Europe contains much information of Practical 
use in the everyday work of the radio man. This 
includes formulas, abacs and diagrams, 


SERVICING "ORPHANS" 

Armed with a service diagram, normal op¬ 
erating voltages, plate and cathode currents 
etc., the average radio technician has little 
difficulty restoring a standard receiv'er to its 
original operating condition. But how about 
the "orphans** and the "private-brand*’ re¬ 
ceivers which come in for repair? Radio-Craft 
is proud to present in the ne.vt (March) issue 
a highly instructive article covering this ques¬ 
tion. In tsM^kling this subject the author has 
made the article so complete that it will be 
possible to service any receiver where jt 
diagram or service manual may not be avail¬ 
able! Don’t miss it!! 


Corrections in Amplifier Articles 

In the article, “How to Design a Flexi¬ 
ble All-Push-PuIl Direct-Coupled 30-W. 
Amplifier," by A. C. Shaney, in the Octo¬ 
ber, 1939, issue of Radio-Craft, an error ap¬ 
peared in the schematic diagram. Fig. 2, pg. 
203. Both power supplies should be shown 
connected in series. That is, the center-tap 
and associated filter condensers of the high- 
voltage A.C. winding which supply the 
plates of the bVdG should be connected 
directly to the cathodes of the 6L6G output 
tubes. _ 

In the article, “A ‘3-in-2* A.C.-D.C* 
Midget Amplifier," by H. S. Munney, an 
error appeared in the schematic diagram 
on pg. 406. The 3,000-ohm resistor, shown 
connected between the low-potential end of 
the output transformer and ground, should 
not connect to ground, but should be con¬ 
nected betw'een the low-potential end of the 
output transformer and the 8C%een-grid of 
the 50L6GT output tube—very simple 
change. (January, 1940, issue.) 


In the article, “How to Add 1 to 11 
Modern Features to the All-Push-Pun 
Direct-Coupled 30-W. P.A. Amplifier," 
Part III, by A. C. Shaney, an error ap¬ 
peared in the input-jack circuit of the 
schematic diagram. Fig. 5, pg. 343. The en¬ 
tire diagram is reprinted beIo\v in its cor¬ 
rected form. Terminals X connect to the 
push-pull output leads. (Dec.. 1939, issue.) 
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SUPERIOR INSTRUMENTS CO ■ YcTHk^N^Y.'*^^ 


THE NEW 1130-S 

SIGNAL GENERATOR 

WITH AUDIO FREQUENCIES 


THE NEW 
MODEL 
1280 


SET-TESTER 


Combines 
Models 1240 
and 1250 


THE NEW MODEL 1250 

MULTITESTER 


THE NEW MODEL 1240 

TUBE TESTER 


PECIFICATION5 


Combination U.K. and Audio Signal Generator. R.F.—100 Kc. 
to 100 Me., A P.—100-7,500 cycles. All direct reading, all by 
front panel switching. 

R.F. an<] A.F. output independently obtainable alone or with 
A.F. (any fre<iuency) modulating R.F. 

Accuracy is within 1% on I.P. and Uroadcast bands; 2% on 
higher frequencies. 

Audio frec|uencies in 5 bands ; 100, 400, 1000, 5000, and 7500 
cycles. 

Giant airplane full vision, directs reading dial. 

Condenser and other leakages tested to 100 megohms. 

All services on 90-130 volts A.C. or D.C. (any frequency). 
Model 1130-S comes complete with tubes, test $ T| 1 
leads, carrying handle, instructions. Size 12".x9" 
x6'/»". Shipping w'cight 16 iHjunds. Our net price 


l-^cii tluiso servicemen who tlirouRh oast purehasi-s know they can always Ret 81,'PF.U-VAl.UES 
from Superior, will be amazed anil ilellRlitol when they read the ipeclflcalIons of this all-purpose 
Instrument and then note the unbellevahly lo\v price. The Model 1280 features a 4*^" D'Arsonval 
type meter fur easy reading of Ihe various scales, and .In line w*lth oiir new policy of stressing 
!il>[M-aranre as well as serviceability In our new 1200 ||ae of test Cdulpment. our .Model 1280 
utilizes an aluminum etched panel, designed fur be.iiity as well as ruggedness. The primary 
riiiiellon of an Instrument iji. of course, lo make nieasureinents accurately and when designing 
lest equipment this is our ilrst tliwight. Iluw-evcr. w-c also appreciate the Important Pari the 
appearance of an lusirumeni plays In Hie Impression a serviceman makes on his ciiatomert. 
’■specially on home calls. ^Ve have, therefore, paid special ntleniuHi lo the outward design of all 
of our new Instruments. Fur Inftarrce. the panel of this .Morlel 1280 is made of heavy gaiigc 
aluminum and etched hy a Vudlcally new- process which results iiv a beautiful, confidence 
Inspiring appearance. 

.Mo<lrl 1280 conies complete wlHi test leads, tabular data and Instruc¬ 
tions. Shipping wolglit IS I>niinds. Size llT x 11*'x CVa". Our net prico .. 


Portable cover $1.00 additional 


1922 


SLOPING PANEL 
FOR PRECISE 
RAPID 
SERVICING 


A complete testing 
laboratory in one unit; 
the Model 1280 com¬ 
bines the Models 1250 
Multitoster and 1240 
Tube Tester. (See 
specifications of each 
below.) 

'^'Instantaneous Snap 
Switches Reduce 
Actual Testing 
' Time to Absolute 
Minimum, 

* Spare Socket and 
Filament Voltages 
Up to 120 VoTts, 
Make the Model 
1280 Obsolescence 
Proof. 

* Latest Design 4'/2 
D'Arsonval Type 
Meter. 

A Works on 90 to 
125 Volts 60 Cycles 
A.C. 


Etched 

aluminum 

panel 


Specially de- 
signed electronic 
rectifier enables 
linear A.C. scale, 
high stability and 
little or no tem¬ 
perature drift. 

Here is an opportunity lo aciiiiire a. Multi-Service. Precision-Engineered 
Instrument, for less than you would have to pay for an ordinary Volt- 
Ohm Milliamnieter. Besides making the usual volt, resistance and cur¬ 
rent measurements (both A.C. and D.C.) this unit accurately measurc?s 
the CAPACITIES of mica, paper anil electixilytlc condensers. INDUC¬ 
TANCE of coils, choke^ and transformers, DECIBEL gain or loss, of 
power amplifiers and imhlic address systems. WATTS output of am¬ 
plifiers, receivers, etc. 

SPECIFICATIONS 


Complete A.C. an«l D.C. Voltage 
and Current Ranges 
D.C. Voltage: 0-15. 0-150, 0-750 
volts 

A.C. Voltage:—0-15, 0-160, 0-750 
volts 

D.C. Current:—0.1, 0-15, 0-160, 

0-750 ma. 

A.C. Current:—0-15, 0-150, 0-760 
ma. 

2 Resistance Ranges 
0-500 ohms, 500-5 megohms 
•Model I2ri0 works on 90-120 volts 00 oxics A.C. Cisur.'! com 
ploic with lest, leads. Inbular charts and Insi met ions. Ship 
ping \r©l*:ht 9 lbs. Slie 9l4* x H" x 6’/i'. Our net price ... 

Portable cover $1.00 additional 


High and Low Capacity Scales 
.0005 to 1 mfd. and .05 to 50 mfd. 
3 Decibel Ranges 


10 to +19. -10 to +38. -10 to 
+ 53 

Inductance: 1 to 700 Henries 

Watts: Based on 6 mw. at O D.B. 
in 600 ohms .006000 to 600 Watts 

$ J 


Instantaneous snap 
switches reduce ac' 
tual testing time to 
absolute minimum. 


Tests all tubes 
1,4 to 117 volts. 


Sockets for all 
tubes — 

No adapters. 


Superior is proud to ofler the 
newest and most practical tube 
tester ever designed. Unbeliev¬ 
ably low in price—unbelievably 
high in performance. 

A Tesla all tubes. 1.4 to 117 volts, Inriiiding 4. 6. 7. 7L. octala. loctals. 

Itanlam .Ir.. Peanut, single cndetl. flfintlng filaniciit. .Mercury Vapor ItccliiU-rs. 
the nesv s series. In fad every tube designetl to date. 

A Hparo socket ineliufed on front panel for any fiituro tubes. 

A Tests by the well-established emission nietbo«l for tube quality, dlicetly read on 
the GOOI> ? HAD scale of Ihe meter. 

A .lewel liratectefi neon. 

A Te.sl9 shorts and leakages up to 2 megohnis In all IuIm-s. 

A Tests leakages and .shorts in all elements AGAINST all cletneiils in all tubes. 

A Tests BOTH plates In reetlllcrs. 

A Tests Individual sections such as diodes, trlodes. pentodes, 
purpose tubes. 

A Latest type voltage regulator. 

A Features an attractive etehcfl aiiimlniuii Panrl. 

A Works on 90 to 125 volts (50 cycles A.C. 

Model 1240 comes eomplete with instructlotil and tabular data 
for every known type of receiving tiihe. Shipping wclghl 12 
pounds. Size O" x 7 Mj" x lO-y,". Our Nel Trice. 

Portable cover $1.00 additional 


etc., in multi' 

$ J J85 



























TEL-OHMIKE 

CONDENSER, and RESISTOR jtNALY2ER 


BY THE MAKERS OF 
FAMOUS SPRAGUE CONDENSERS 


UE 


It Shows Up Intermittent Opens 

TEL-OHMIKE save« you iiiouey. not only by pro- 
vi«linp you willi a iiiMrutiieiit which allows 

you to UiC the meters ycui alreaily own, hut it saves 
you valualile working time. It enables you to make 
more complete and more accurate tests of ALL tlie 
characteristics of condensers and resistors in less 
time tiinri ever before at any price! TEL-OHMIKE 
measures capacity from .00001 lufd. to 2000 iiifd. 
It iiu'nsurcs leakage current and po^^^e^ factt^r of 
electrolytic condensers; it measures insulation re¬ 
sistance up to i0,000 megohms. It analyzes air, 
paper, mica, oil, dry and wet electrolytic condejisers 
under their exact, tvorkiug voltage.^! 

It measures resislniice from 0.5 ohms to 5 megohms. 
All ha lance itnlicalions are given by a *'iiiagic eye” 
tulie and all measurements are taken from large, 
tlirect reatling scales. TEL-OHMIKE imlicates open 
and short circiiitetl condensers, atnl shows up tit' 
term it tent open condensers and resistors. TEL- 
OHMIKE e$it:iblishes fiew standards in economy 4 in<l 
eOiciehcy in test e(]uipment 
design. See it at Sprague job¬ 
bers, or write <lirectly 
for a free bulletin. 


tty UNiriK’ the milliammeter and volt¬ 
meter you already own with Tel- 
Ohmike. you have a modern, ohso- 
iescence-proor instrument worth $50 
for^a pHce .r ^ 29.70 


The biggest improvement in 20 years—with more practical 
useful features than any other resistor—for no more money 


Here are the wire wointd resistors 
you liave been waiting for - -resistors 
you can use anywhere at full watt¬ 
age ratings, even for the highest 
resistance values—resistors that are 
completely itisulated and operate cool¬ 
er—resistors that are different in con¬ 
struction and ontstnmlingly superior in 
per/orinance. All wire in KOOLOHMS 
is c'bnted before witiding with Rubeti- 
cote, a new heat-proof, moisture-proof 
insulating material. This permits 
tightly interleaved windings, larger 
wire sizes, higher resistance values in 
less space, and perfect insiilalion 
tlirouglioiit. No fine resistance wires! 
No cements or enamels! Moisture- 
proof ceramic jackets pr<ivide rugged 


WIRES TOUCH ... BUT DON'T SHORT! 


mechanical priil€‘cti<ni and high volt¬ 
age in.sniat ion. 

RcsiKtanre valuer guaranteed to plus or 
minus accuracy. Non-inductive KOOL- 
OEIMS with zero inductance even at 50 
MC, and distriliuted capacitance of only 
2.5 mmfd., are, available at unheard of 
low- prices! AH units have Teledot indi¬ 
cators. 

Your jobber now has Sprauue KOOL- 
0)1 MS in 5-watt fixed types: 10-watt fixed. 
10-watt Non-inductive and 10-w*att ad¬ 
justable. 


TEIEDOT WATTAEE INDICATOR 

Koolohms take overloads better 
than any other resistors—yet. for 
double safety, the red dot (Tele¬ 
dot) on the ends of units auto¬ 
matically changes color and warns 
you when 25% overload occurs. No 
guesswork. Teledot tells you! 


Note the interleaved winding pattern of Sprague 
Koolohms made possible by perfect Insulation 
of the wire itself. Note also (cut-away view) 
how units are protected mechanically, and in¬ 
sulated electrically, by a hard ceramic outer 
shell. No danger of chipping or breakage. 


SPRAGUE PRODUCTS CO. 

North Adams, Mass. 





















